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The  Scavenger  Curse 

You  Can't  Stop  it,  Mr.  Clerg3niian!    Can  You?   Neither 
Can  You,  Mr.  Elditor!    Think  You  Can? 

Scavenger  Books  are   tablets  of  infamy  on  the  highway  of  life;  they  pervert 
minds  and  morals,  and  bring,  ultimately,  race  degeneracy. 

Literary  Scavengers   for  the  rewards  of  crooked,  distorted  fame  breed  moral 
pestilence  and  spiritual  disease. 

Scavenger  Publishers  prostitute  capital  and  business  for  dollars  to  be  envied  by 
the  dollarless;  sear  consciences,  betray  the  home  and  outrage  womanhood. 


The  Combined  Forces  of  Decency  Make 
This  Appeal,  as  Laymen,  for  the  United  Effort 
of  Press  and  Pulpit,  Everywhere. 

Greeting :  Respectability  and  decency  in  the 
light  of  divine  truth  are  synonymous;  but  when 
measured  by  our  modern  standards  they  are 
vastly  different. 

"What  is  the  difference?  When  is  one  re- 
spectable and  not  decent?  When  is  one  decent 
and  not  respectable?  Can  one  be  decent  and 
respectable  ?   Can  one  be  respectable  and  decent  ? 

You  should  answer  these  questions  seriously 
and  drive  your  answers  with  force  straight  to  the 
hearts  of  all  lovers  of  home  and  purity  within 
the  scope  of  your  influence. 

Read  "The  Eyes  of  the  World"— published 
August  8th — and  you  'will  realize  the  need  of 
your  effort. 

Harold  Bell  'Wright  has  told  this  delightful 
romance  so  convincingly  and  has  so  clearly  de- 
fined the  underlying  purpose  of  the  story  that 
it  is  stamped  with  the  truthfulness  of  a  chapter 
out  of  real  life.  The  theme  "the  ministry  of 
art  and  letters"  is  most  opportune  for  the  cause 
of  more  wholesome  books. 

*  The  fight  for  decency  in  literature  will  triumph 
only  through   an  aroused   public  conscience. 

Human  law  does  not  prohibit  scavenger  books 
nor  does  it  provide  adequate  punishment  for 
authors  and  publishers  that  count  greatest  in  art 
that  which  in  story  and  picture  and  music  and 
play  most  effectively  arouses  the  basest  passions 
of  \>hich  the  human  being  is  capable. 

Murder  has  no  place  in  the  inventory  of  crime 
of  cavengerFublishersand  Literary  Scavengers. 
To  destroy  innocence,  to  kill  virtue,  to  murder 
a  soul — these  are  commonplaces  in  their  insane 
philosophy. 

They  are  not  educated  to  the  thought  of  taking 
a  life — they  are  trained  to  consider  its  perversion. 
The  heroes  in  their  fiction  do  not  kill  men — they 
betray  women.  The  heroines  in  their  stories  do 
not  desire  the  death  of  their  betrayers — they  love 
Ihem,  and  desert  their  husbands. for  them. 


We  are  spending  $100,000  in  this  campaign 
because   the    issue  is  above  commercialism. 

It  is  a  ministry— a  part  of  ourendeavor  to  make 
a  life  ministry  of  publishing. 

Man  never  fought  a  harder  fight  or  fought 
with  better  equipment  than  the  fight  we  are 
making  against  the  foes  of  decency  with 
"The  Eyes  of  the  World." 

When  we  began  last  March  taking  full  pages 
in  the  Magazines,  Scavenger  Books,  Scavenger 
Publishers  and  Literary  Scavengers  were  playing 
to  the  gallery  with  the  parquet  holding  its 
breath.  Now  the  parquet  is  in  righteous  in- 
dignation and  the  gallery  is  slinking  away  in 
disgust. 

The  time  is  opportune  for  dealing  a  deadly 
blow  to  unclean  literature.  We  have  the 
unanimous  support  of  the  bookseller,  every- 
where. Give  us  also  the  support  of  the  press  and 
pulpit,  and  decency  will  triumph  over  filth  and 
vulgarity,  lust  and  sensuality,  vice  and  crime  in 
literature  and  art  and  music  and  drama. 

To  the  youth  and  manhood  strength  of 
the  nation  is  due  the  combined  and  simul- 
taneous effort  of  every  lover  of  the  race. 

Harold  Bell  Wright's  books  are  the  germ  of  a 
new  order  of  fiction.  "That  Printer  of  Udell's," 
"The  Shepherd  of  the  Hills,"  "The  Calling  of 
Dan  Matthews,"  "The  Winning  of  Barliara 
Worth"  and  "Their  Yesterdays"  are  an  inher- 
itance for  the  boys  and  girls  of  today  who  are 
the  men  and  women  of  tomorrow. 

"The  Eyes  of  the  World"  is  a  ripping 
romance  of  464  pages  of  w^holesome  action, 
plot,  counterplot,  mystery  and  love,  sweet 
sentiment  and  strong  passions.  One  Half 
Million  copies  were  sold  before  publication 
— August  8th. 

Publishers,  The  Book  Supply  Company,  231- 
233  West  Monroe  St.,  Chicago.  Illustrations 
from  Oil  Paintings  by  F.  Graham  Cootes.  I2mo 
Cloth.     $1.35  Net. 
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The  United  States  has  been  the  model  for  not  only  government  but 
for  national  expression  of  almost  the  entire  of  Latin  America  and 
for  our  island  possessions.  The  great  word  Independence, ' '  backed 
by  the  desire  for  it,  first  used  by  the  greatest  of  republics,  has  been 
a  firebrand  to  the  youngest  nations 8 

The  Death  Hook  of  the  Skies Calvin  Porter 

Wars  of  the  future  are  to  be  waged  below  the  surface  of  the  sea 
and  amid  the  clouds.  The  supremacy  above  is  yet  to  be  fought  out 
between  the  dirigible  and  the  aeroplane.  If  that  supremacy  is  ever 
established,  it  will  be  through  the  use  of  cruel  methods  of  attack  and 
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used  only  in  preparing  food  for  the  family 38 

Sit  Down  to  the  Job Harold  Cary 

The  employer  of  today  is  learning  that  it  is  cheaper  to  have  his  em- 
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COPYRIGHTS 

SECURED  OR   FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  (or 
free  search  of  the  U.  S.  Patent  Office  records.    ^     ^  ,      . 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books;  the  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eighty  page  Guide  Book  is  an  invaluable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Profit  and  gives  history  of  suc- 
cessful inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  sug- 
gestions concerning  profitable  fields  of  invention.  Also  in- 
formation regarding  prizes  offered  for  inventions,  among 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators,  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS*  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation 
and  in  the  World's  Progress.    Sample  Copy  Free. 
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WATSON  E.  COLEMAN,  Patent  Lawyer 

624  F.  Street.  N.  W.  Washinsrton.  ».  C. 
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C.  L.  Parker 
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Corps,  U.  S.  Patent  Office 
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Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "Protecting,  Exploiting 
and  Selling  Inventions"  sent  free  upon  request. 
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Difficult  and  Rejected  Cases  Solicited 

Eip«rienc«l  Strrice — 29  years'  adhre  practice.    Liberal  terms — Book  Free 

E.  G.  SIGGERS 

Box  12.  N.  U.  Building  Washington.  D.  C. 


WANTED-AN  IDEA 

Who  can  think  of  some  simple  thing  to  patent  ?  Protect 
your  ideas,  they  may  bring  you  wealth.  Write  for 
•'Needed  Inventions,''^  "Patent  Buyers,"  "Millions  in 
Patents,"  "Patents  for  Sale,"  "How  to  Get  Your 
Patent  and  Your  Monev."  and  other  books. 
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Make  Your 

Boy  Happy! 

by  giving  him  THE  BOYS'  MAG- 
AZINE. You  could  not  give  him 
a  greater  pleasure  or  a  stronger 
influence  for  good.  Each  issue 
of  this  splendid  magazine  is  filled 
with  clean, fascinatingstories  and 
instructive  articles,  all  of  intense  inter- 
est to  every  live  boy.  Also,  each  issue 
contains  departments  devoted  to  Elec- 
Athletics,  Photography,  Carpentry, 
A  new,  handsome  cover  in  colors  each 


triclty,    Mechanics, 

Stamps  and  Coins. 

month.     Beautifully  illustrated  throughout,  both  in  black 

and  white  and  in  colors. 

Snedal  Offer  f  Poronly$1.00we  win  send  youTHli 
*^  v**«i»  *  BOYS'MAGAZINEforawholeyear 

anrf  a  copy  of  the  most  useful  book  you  ever  read,  "Fifty 
Ways  for  Boys  to  Earn  Money,"  and  this  Electric  Engine. 
This  engine  is  considerably  larger  than  illustration.  Runs  at 
variable  speeds,  either  forward  or  backward,  between  200 
and  3,000  revolutions  a  minute  on  one  dry  battery.  Absolutely 
safe  and  easy  to  operate.  This  Electric  Engine  is  interesting 
and  instructive  and  any  boy  will  go  wild  over  it. 

Order  TO-dav!  Your  Bubscrlptlon  will  be  entered 
•^  at  once  and  the  Electric  Engine  and 
Book  will  be  forwarded  to  you  immediately,  all  transportation 
charges  prepaid.  We'll  refund  your  money  promptly  if  you 
are  not  more  than  pleased  with  THE  BOYS'  MAGAZINE,  the 
Electric  Engine  and  the  Book.  (We  refer  you  to  any  bank, 
mercantile  agency  or  publisher  as  to  our  responsibility.) 

Address 
THE  SCOTT  F. 
REDFIELD  CO, 
860  Main  St.. 
Smetliport, 
Pa. 

(THE  BOYS' 
MAGAZINE 
is  on  sale  at 
all  news-stands 
at  foc  a  copy.) 


A  Happy  Marriage 

Depends  largely  on  a  knowl- 
edge of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edgedoesnotcomeintelligent- 
ly  of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

(Illustrated) 

by  William  H.  Walling,  A.  M..  M.  D.,  imparts  in  a  clear, 
wholesome  way,  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impart  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in  one    volume.  Illustrated.   $2.  postpaid. 

Write  for  "Otlier  People's  Ooinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO..  770  Perry  BIdg..  PHILA.  PA. 


Boosting 


Technical  World  Magazine 

is  doing  yourself  a  good 
turn;  for  remember,  the 
more  readers  we  have,  the  better  magazine 
we  can  give  you  for  the  same  price.  Tell 
your  friends  about  us. 
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/N  Europe  every  adult  is  liable  to 
conscription  in  the  army  of  his 
own  country.  But  every  Ameri- 
can is  liable  to  conscription  in  a  greater 
army — the  army  that  performs  the 
world's  real  achievements.  .  The  In- 
dian government  is  throwing  a  great 
railroad  causeway  across  the  sea  to 
the  Island  of  Ceylon,  American 
machinery  makes  the  task  possible, 
A  new  aerial  bomb  threatens  anni- 
hilation of  Etcrope's  air  fleets:  here, 
too,  American  inve/itio?t  is  on  the 
job,  Yoic  will  find  these  stories  in 
this  7tumber  <?/"  Technical  World, 
along  \mth  a  hundred  others  that  will 
make  you  feel  proud  to  be  an  Ameri- 
can.—  The  Editors, 
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FIREBRAND 


By  AC. 


The  United  States  is  a  firebrand  among  nations.  In  reality,  zve  are  the  source 
of  the  Filipino  unrest,  of  the  Mexican  revolution.  .We  have  given  the  children 
among  nations  matches  to  play  withj  but  are  surprised  zvhen  they  learn  how  to  use 
them.  Nearly  thirty  millioHS  of  mongrel  peoples  are  insolently  clamorous  for  self- 
government.  There  is  only  one  successful  way  in  ivhich  we  can  meet  this  problem,, 
and  A.  C.  Laut  in  this  striking  article  points  out  that  way. — The  Editors. 


A  PROMINENT  financier  of  the 
f\     Pacific  Coast,  who  began  Hfe  in 

/  \  the  Bank  of  England  and 
/  %  worked  his  way  in  a  wind- 
jammer  round  the  Horn,  had 
gone  back  to  his  native  land  for  the  first 
time  in  many  years.  He  was  driving 
over  the  baronial  acres  of  a  friend,  in  one 
of  those  high  jaunting  carts  drawn  by  a 
docktailed  cob,  when  the  lord  of  the 
manor  met  a  workman  in  blue  smock 
who  failed  to  doflf  his  slouch  cap.  Mile 
after  mile,  they  had  tooled  over  the  soft 
level  roads  and  not  a  workman  till  now 
had  failed  to  "duck"  to  the  landlord's 
formal  touch  of  his  whip  to  his  hat. 

The  little  lord  of  the  domain — he  be- 
longed to  an  old  county  family  and  knew 
less  of  what  was  going  on  in  the  big 
outside  world  than  many  an  American 
school  boy — fairly  snorted  with  fury. 

"The  influence  of  you  Americans,"  he 
grumbled.  "Not  a  county,  not  a  hamlet, 
not  a  country  from  Turkey  to  Finland, 
from  the  Balkans  to  Iceland,  that  isn't 
inoculated  with  the  poison  of  your  con- 
founded American  rant  and  cant  about 
everybody  being  as  good  as  anybody, 
and  a  little  better." 

The  Americanized  banker  burst  into  a 
shout  of  good-natured  laughter.  He 
couldn't  deny  the  Englishman's  indict- 
ment. He  didn't  want  to ;  he  knew  it  was 
true.  He  had  just  coriie  back  from  a 
tour  of  Italy  and  the  Balkans  and  Tur- 
key ;  and  he  knew  that  in  every  one  of 
those  regions  the  sudden  eruption  of  re- 
publicanism was  ascribed — and  rightly — 


to  the  influence  of  the  returned  emigrant 
from  the  United  States  imbued  with  re- 
])ublican  doctrine — with  the  realization 
gf  a  man's  worth  as  a  man.  There  is  not 
a  hamlet  in  Italy  where  you  will  not  hear 
young  emigrants  speaking  the  curious 
"dago"  argot  of  Chicago  or  New  York ; 
and  keen  observers  of  the  Balkan  peoples 
in  battle  declare  that  the  fiercest  fighters 
— men  who  rushed  into  hand  to  hand 
conflict  with  maniacal  fury — were  young 
fellows,  who  had  worked  as  "shovel 
stififs"  and  "floaters"  on  railroad  con- 
struction gangs  in  the  Western  States. 
and  had  come  back  to  fight  for  their 
Fatherland  with  republicanizing  ideas  of 
a  strength  compared  to  which  our  sedate 
American  conservatism  is  as  water  unto 
wine.  Whole  construction  gangs  in  the 
West  were  almost  deserted  by  the  return 
of  young  Montenegrins,  to  fight  for 
freedom  in  their  own  land.  It  was  the 
most  complete  Americanizing  and  de- 
mocratizing of  Europe  ever  demon- 
strated. 

If  this  is  true  of  Europe,  what  must  be 
the  influence  contiguous  to  our  very  bor- 
der— say  in  IMexico?  What  must  it  be 
in  the  Philippines,  where  doctor  and 
nurse  and  school  teacher  and  soldier  are 
daily  demonstrating  what  republicanism 
means?  In  fact,  the  conspiracy  for  the 
republicanizing  of  China  was  planned 
and  fostered  by  Americanized  and  Amer- 
ican-educated Chinese  in  San  Francisco 
and  Vancouver.  The  literature  that 
fanned  the  revolution  was  printed  in  San 
Francisco  and  Vancouver.    Madero  laid 


of  NATIONS 
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his  plot  to  oust  Diaz  in  San  Antonio, 
Texas ;  and  the  radicals  of  the  Mexican 
revolution  nursed  their  project  in  Los 
Ang^eles  and  early  voiced  it  throu,^h 
American  mai^azines. 

The  United  States  may  disown  these 
foster  children  of  her  brain ;  but  it 
doesn't  matter,  whether  they  are  dis- 
owned or  not.  It  doesn't  matter  whether 
the  United  States  goes  to  war  over  them 
or  not.  The  President  of  the  United 
States  has  declared  to  the  world  that  the 
Washington  Government  will  not  sanc- 
tion the  pre-emption  of  another  foot  of 
territory.  The  fact  remains  that  these 
nations  took  their  inspiration  to  freedom 


from  the  United  States :  and  quite  apart 
from  xv'liether  they  are  fit  for  freedom  or 
not.  look  to  this  country  for  protection 
in  the  fight  for  their  ideals :  and  Presi- 
dent Wilson  has  justified  their  hope  at 
least  to  the  extent  of  refusing  to  ac- 
knowledge a  dictatorship,  and  ordering, 
other  nations  to  keep  "hands  off". 

Ikit  are  we  going  it  blind  ?  Do  we 
realize  what  we  are  in  for?  We  may 
say  we  will  not  go  to  war.  and  we  may 
endow  a  dozen  peace  temples.  Peace 
temples  didn't  avert  war  in  Rome,  when 


KiOKOT    MKDICINK   MAN     TREATING'  A   SICK  CHILD 
He  rubs  a  silver  dollar  on  the  blade  of  the  bolo,  held  vertically.    If  the  dollar  sticks  to  the  bolo,  the  child  will  recover, 

otherwise  not. 
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A  PiCTUUESQUK  Fisherman  of  the  Philippines 

the  time  came.  If  these  unruly  young 
members  of  the  world's  republics  in 
the  sudden  rebound  from  despotism  to 
freedom  chance  to  insult  other  nations,  it 
is  on  the  United  States  that  the  burden 
of  restoring  order — of  acting  at  once  as 
policeman,  advocate,  judge,  missionary, 
preacher,  teacher — must  fall.  What  does 
this  imply?  Consider  for  a  little  some 
brief  bits  of  history. 

When  the  emigration  of  European  peo- 
ple to  American  shores  set  in,  the  United 
States  had  a  leaven  of  thirty  million 
native  stock  to  absorb  and  amalgamate 
the  new  comers.  Have  we  absorbed 
them  ?  Statistics  prove  that  in  the  great 
cities  of  the  East,  there  are  twenty  for- 
eign-born, or  descendants  of  foreign- 
born,  for  every  resident  of  pure  Ameri- 
can stock.    Ward  gangs  and  ward  bosses 


herding  foreign  gangs  to  the 
polls  already  control  the  munic- 
ipal governments  of  the  big  cities. 
Now  take  a  look  at  figures. 
When  immigration  into  the 
Ignited  States  was  at  its  high 
tide,  a  million  and  a  half  a  year 
were  passing  into  our  ports.  Of 
these,  about  half  a  million  a  year 
returned,  leaving  a  net  increase 
of  foreign  population  of  a  mil- 
lion. 

In  the  light  of  these  figures 
consider  the  problem  that  has 
suddenly  fallen  to  Uncle  Sam  in 
the  republicanizing  and  policing 
and  training  for  self-government 
of  the  young  nations  aspiring  to 
a  new  freedom. 

Mexico  is  officially  credited 
with  thirteen  million  people. 
Those,  who  know  the  land  best, 
say  the  figures  are  closer  to  fif- 
teen millions,  of  whom  ninety 
per  cent  are  peons — half-Indian, 
half-Spanish.  The  Spanish  half 
of  the  strain  certainly  knows 
little  of  republicanism ;  and  the 
Indian  strain  knows  less.  These 
people  have  had  neither  educa- 
tion, nor  training  in  self-govern- 
ment. If  they  ofTend  other  na- 
tions, if  they  fail  to  give  the  masses  jus- 
tice in  their  new  experiment,  Uncle  Sam 
must  step  in. 

The  Philippines  are  credited  witl  a 
population  of  from  seven  to  ten  millions. 
Those  who  know  the  Islands  best  say  the 
figures  are  too  small  by  half ;  and  a 
strange  polyglot  their  population  is — hill 
men,  mountain  tribes,  fisher  folk — Ma- 
lays, Chinese,  Japanese,  half-blood 
Spanish,  in  a  climate  where  the  American 
can  never  outnumber  the  native,  whether 
he  goes  as  policeman,  teacher,  or  preach- 
er. Tuberculosis  and  malaria  have  caused 
more  deaths  among  Americans  there 
than  war.  Yet  Uncle  Sam  must  police, 
teach,  and  train  these  alien  wild  races 
to  self-government.  The  Filipinos  think 
they  are  fit  for  self-government.  Uncle 
Sam  vetoes  their  desire  for  it.     Why? 
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I'irst,  because  he  thinks 
them  unfit  for  it;  sec- 
ond, because  if  he  gave 
self-government 
to   them  and   they  of- 
fended    other     Asiatic 
nations,  it  would  lay  on 
him  the  burden  of  de- 
fending   them     in     an 
Asiatic     war.       Mean- 
while,   the    burden    of 
training,  or  of  absorb- 
ing, them  rests  on  the 
United     States.       Nu- 
merically,   this    brings 
Uncle  Sam's  burden  of 
training  in  self-govern- 
ment up  to  twenty-five 
millions.    Add  Hawaii's 
polyglot  of  fifty  thou- 
sand  Hawaiians,   eighty-seven   thousand 
negroes,  forty  thousand  Chinese  and  Jap- 
anese !     You   still   have   Alaska   with   a 
native  Indian  pojuilation  of  seventy-five 
thousand,  Porto  Rico  with  almost  a  mil- 
lion of  Spanish  and  negro  blood.  Samoa 
with   its  six  thousand  people.     If  Cuba 
be  numbered,  too,  as  a  nation  for  whose 
good  behavior  as  a  republic  Uncle  Sam 
stands  sponsor,  then  he  has  on  his  hands 
a  white  man's  burden  of  overseas  em- 
pire of  nearly  twenty-eight  millions. 

If  we  failed  to  amalgamate  such  high  stock  as 
the  three  to   four   million   alert,   aggressive,   indi 
vidualistic    Irish,    who   came   and   took   possession    of 
municipal  government  in  the  middle  of  the  past  century  ; 
if  the  six  to  seven  million  of  Germany's'  best  blood  who 
flocked  to  the  Ignited  States  for  twenty  years  after  the  Civil 
War  took  more  complete  possession  of  Uncle  Sam  than 
he  did  of  them,  what  shall  we  say  of 
any  attempt  to  absorb  the  twenty- 
eight  million  polyglot  peoples  of 


Our  Filipino  Brothers  Havk  .XasoRiinn  Our  Fa.sti.mks,  but  Not  Our 

CONVK.NTIOXS 

.■\  ball  jfamr  playrd  in  this  fashion  in   .\nnTica  would  undoiihtt-dlv  cvritc  mon' 
than  the  UKual  amount  of  attention. 


races  that  have  never  yet  blended — 
Malay,  Japanese.  Chinese.  Negro.  Latin. 
Aztec,  Hawaiian — a  burden  that  has 
fallen  to  this  country  in  less  than  twenty 
years  ? 

Only    yesterday,    the    United     States 
could  boast  itself  free  of  world  entangle- 
ments.    Today,   the   racial   problems   in 
any   one   of   her   overseas   protectorates 
might  precipitate  a  world  war  at  twenty- 
four  hours'  notice.    There  is  no  shirking 
of    the    world    burden.     The 
United  States  has  repub- 
licanized  the  nations  of 
the  inert  semi-civil- 
ized   world,    and 
republicanism 
a   m   o  n  g 


SPEAR   AND  NET  FISHING  IN   HAWAII 


IT  WILL  BE  MORE  DIFFICULT  TO  TEACH  THE  PORTO  RICANS  THE  PRINCIPLES  OF   CITIZEN- 
SHIP THAN  EVEN  OUR  OWN  NEGROES,  YET  IT  IS  A  DUTY  THE 
UNITED  STATES  MUST  MEET 


pies  all  too  frequently  means  unintelli- 
gent unrest  and  revolution,  frequently  a 
demand  for  "rights"  which  in  reality  do 
not  even  exist. 

Uncle  Sam  has  a  world  job — not  of 
his  own  seeking — on  his  hands ;  and  he 
can't  shirk  it.  He  can't  wash  his  hands 
of  it  all,  as  the  peace  delegates  asked 
Roosevelt  to  do  in  withdrawing  United 
States  troops  from  foreign  soil.  The 
democrats  hold  out  hopes  of  ultimate 
independence  to  the  Filipinos.  But  no 
administration  will  ever  grant  that 
independence.  It  dares  not. 
The  chaos  certain  to 
follow  is  too  obvi- 
ous. The  only  al- 
ternative is  citizen- 
ship. That  will  in 
a  measure,  at  least, 
probably  quiet  the 
rank  and  file,  if  it 
does  not  entirely 
win  over  the  more 
turbulent  spirits. 
But   if  the  United 

States  admits  Filipinos  to  citizen- 
.ship,  does  that  mean  the  Jap  and  the 
Chinese  resident  in  the  Philippines?  If 
it  does,  then  there  could  easily  be  one 


Thh  Sort  ok  Homk  Th 
D\\ 


hundred  thousand  Japanese  and  Chinese 
living  in  wattled  huts  and  mud-roofed 
houses  in  the  valleys  of  California. 
"Why  not?"  asks  the  Easterner.  "Do 
you  want  the  child  wife  and  polygamous 
marriage?"  asks  the  Westerner.  "Do 
you  want  insecurity  for  the  girl  wage- 
earner  in  the  street ;  for  the  girl  child  in 
the  school?"  That  is  the  practical  and 
terrible  side  of  oriental  immigration  to 
the  Westerner.  It  isn't  the  opposition  of 
the  labor  union  that  excludes  Orientals 
on  the  Pacific  Coast.  The 
Oriental  contributes  to 
I.  W.  W.  fighting  fund 
and  to  the  labor 
union  strike  fund. 
The  secret  tongs 
have  their  labor 
union  wages  as 
well  as  the  white 
man's  trade.  It  is 
deadly  fear  of  the 
Oriental  as  a 
neighbor  and  school 
comrade  that  influ- 
ences the  Pacific  Coast.  Yet  the  day  that 
the  Filipinos  are  admitted  as  citizens, 
Chinaman  and  Jap  may  claim  entrance  to 
United  States  ports,  not  as  a  privilege — 


AT  SOMK   OF   THH    FlI.lPINOS 
EI.I.   IN 
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but  as  a  right.  And  with  the  FiHpinos 
as  citizens,  who  shall  deny  the  same 
right  to  the  Hawaiians?  You  are  up 
against  the  problem  again. 

Remember,  too,  another  fact.  It  is 
vital  and  it  is  terrible.  The  Boers  boasted 
that  their  war  with  England  would  stag- 
ger humanity.  I)Ut  this  is  the  fact  that 
actually  did  stagger  the  English :  with 
the  enforcement  of  peace  among  the 
native  tribes  of  South  Africa  the  negro 
population  has  increased  enormously — 
far  more  rapidly  than  the  white.  In  the 
Philippines — so  long  as  the  white  race 
did  not  intervene  against  head-hunting 
and  other  man-killing  habits — the  wild 
tribes  slew  each  other  in  internecine  war- 
fare. As  soon  as  "Thou  shalt  not  kill" 
became  civil  as  well  as  moral  law.  the 
wild  races  multi])lied  beyond  all  possi- 
bility of  the  white  race.  Hindu,  Fili- 
pino, Japanese  girls  become  mothers  at 
eleven  and  twelve  and  thirteen. 

But     putting     the     overseas     enigma 
aside  for  the  present,  let  us  turn  again 
to  the  Mexican  situation.     If  Uncle  Sam 
declares  "Hands  off"  to  other  nations,  he 
is    responsi- 
ble  for   the 
ultimate 
pacification 
of  that  dis- 
t  r  a  c  t  c  d 
land. 

Yet    the 
Mexican    dis- 
trusts,    if     he 


does  not  hate,  the  American.  The  story 
of  that  distrust  is  a  heritage  from  New 
Mexico  and  Arizona.  It  is  the  same  mem- 
ory as  the  South  held  after  the  War.  The 
carpet-bag  politician  in  both  instances 
wrought  the  distrust  from  which  the 
United  States  suflFers  today.  When  the 
American  Government  took  over  the  ad- 
ministration of  New  Mexico  and  Arizona 
and  California,  these  States  were  peopled 
by  the  old  Spanish  dons  with  their  ret- 
inues of  Indian  slaves,  to  whom  they 
acted  with,  perhai)s,  more  paternalism 
than  Americans  have  ever  given  them 
credit.  Title  of  Spanish  land  grants 
dated  back  to  the  seventeenth  century. 

At  one  fell  swoop,  servants  and  slaves 
were  dispersed,  and  titles  were  disputed. 
Yankee  boot-leggers,  carpet-bag  politi- 
cians, penniless  adventurers  from  every 
part  of  the  United  States,  rushed  into 
the  new  land  and  pre-empted  Spanish 
lands  by  right  sole- 
ly of  the  squat- 
ter.    Texas 


POSSIBLY  THESE  NEGRITOS   ARE  RE.\DY   FOR  INDEPENDENCE 
Surface  indications,  however,  would  seem  to  be  against  this  theory. 


The  DEATH   HCDK 


of  the  SKIES 

By  Calvin  Porter 

The  first  torpedo  boats  threatened  to  sweep  the  seas  of  battleships.  An 
inventor  met  the  situation  zvith  the  torpedo  boat  destroyer.  The  dirigible  balloon 
and  the  aeroplane  nozv  menace  the  dreadnaughts.  In  like  manner  American 
ingennity  has  met  the  sitnation  by  devising  a  marvetously  effective,  yet  very  simple, 
plan  of  annihilating  the  flying  death.  The  account  here  given  is  by  no  means 
fanciful.  If  ivars  are  not  fought  in  just  this  manner  this  year,  they  zmll  be  next 
year  or  the  year  after. — The  Editors. 


THROUGH  quiet  seas,  undis- 
turbed even  by  so  much  as  a 
puff  of  wind,  led  the  flagship 
of  the  battle  squadron.  The 
sun  had  set  early  in  a  partly 
overcast  sky  and  the  dull  leaden  waves 
reflected  a  cold  steely  light.  The  first 
thin  mist  of  an  imminent  fog  was  begin- 
ning to  approach.  Conditions  did  not 
augur  a  propitious  night  for  a  hostile 
fleet  in  strange  waters. 

Evidently  the  admiral  of  the 
squadron  was  of  this  opin- 
ion also,  for  he  sig- 
nailed  the 
ships  of 


his  command  to  close  in  and  to  slow 
down  their  speed,  so  that  presently  they 
were  moving  cautiously  ahead  at  only 
eight  knots  an  hour,  which  a  little  later, 
with  the  coming  of  night  and  a  denser 
fog,  was  reduced  to  five. 

For  awhile  the  ships, 
six  of  the  m, 
dimly    out- 
lined. 


TO  SWEEP  THE  HORIZON 
The  rapid-fire  gun  is  given  great  range  by  the  swift  aeroplane  which  travels  faster  than  any  dirigible  or  battleship. 
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weird,  ghostlike  in  the  gloom 
seen  trailing  one  another,  and 
were  lost  to  sight,  no 
matter  how  eyes  might 
strain  through  the 
gloom  of  blackness 
and  fog.  Not  a  light 
was  displayed  on  any 
of  the  ships,  for,  a  few 
leagues  to  the  east- 
w  a  r  d,  the  admiral 
knew  lay  the  shores 
of  the  enemy,  and 
a  patrolling  de- 
stroyer,    or 


could  be 
then  they 


The  Death  Hook  of  thk 

Skies 
The  swift-movinjr  aeroplano 
drops  a  hook  bomb  from 
its  fusillade,  crosses  above 
the  diriifible,  and  when  the 
bomb  meets  the  gas  ban  an 
explosion  destroys  the  latter. 


cruiser,  or  submarine 
might  be  somewhere  about 
on  the  alert. 

In  a  way,  the  admiral 
was  relieved  by  the  ar- 
rival of  fog.  He  had  not 
wished  to  attract  the  ene- 
my's attention  before  day- 
break. It  was  not  that  he 
hesitated  to  risk  battle  by 
night,  even  in  the  enemy's 
home  waters,  under  the  or- 
dinary conditions  of  naval 
warfare,  but  he  had  a  fear 
far  above  the  fear  of  the 
ordinary  hazards  of  battle. 
With  the  cruisers  of  the 
sea  he  felt  he  had  at  least 
an  even  chance.  But  for 
battle  at  night  with  the 
cruisers  of  the  air,  he  had 
a  dread.  Should  he  chance 
to  be  drawn  into  an  ex- 
change of  shots  with  a 
prowling  war  vessel,  the 
cannonadins:     was     almost 


certain  to  bring  down  one  or  more  of  the 
aerial  cruisers,  as  alert  for  trouble  as  is 
a  watchful  hawk  to  pounce  upon 
a  hare. 

On  an  ordinary  night  a  dirigible 
swallowed  up  in  the  gloom  could  destroy, 
at  leisure,  ships  of  the  enemy  that  might 
be  so  unfortunate  as  to  come  within  its 
patrol.  Now  the  fog  rendered  both  air 
and  sea  forces  mutually  invisible. 

About  eleven  o'clock  a  land  breeze 
sprang  up,  sweeping  the  sea  clear  of  its 
mists  and  the  sky  of  its  clouds.  A  little 
later  the  full  moon  revealed  every  object 
on  the  sea  for  miles  around.  It  revealed 
something  in  the  air,  too — the  great 
black  hull  of  a  dirigible  bearing 
straight  down  upon  the  squad- 
ron. She  was  flying  high  and 
swiftly,  but  a  hundred  pairs  of  sharp 
eyes  were  quick  to  glimpse  her  from 
the  decks  of  the  vessels. 

Orders  were  at  once  given  to  man 
the    guns    specially    de- 
signed for  fighting  dirig- 
ibles    and     aeroplanes — 
guns    so    mounted    that 
they  could   sweep  every 
square    inch    of   the    sky 
from  horizon  to  horizon. 
But  the  real  interest 
in  preparations  for 
the  defense  was 
concentrated 
'--  toward 


To  Foil  the  .'\ir  Cruiser 

A  great  hood  may  be  worn  by  the  battleships  of 

the  future  to  ward  off  the  attack  with  bombs. 


How  French  Battleships  Use  Hydroaeroplanes 

The  deck  is  specially  prepared  with  a  platform  so  as  to  allow  the  air 

craft  to  make  its  flights  from  the  vessel. 


hour, 
turned 


Aeroplane  Catapult 
"From  a  specially  constructed  platform  on  the  forward  dec 
a  rustlinjr  roar,  a  monoplane  was  projected  into  s 

the  bow.  From  a  specially  constructed 
platform  on  the  forward  deck  of  the  flag- 
ship, with  a  rustling"  roar,  a  monoplane 
was  abruptly  projected  into  space,  bal- 
anced itself  for  an  instant  just  above  the 
waves  as  if  hesitating  between  a  seaward 
and  a  skyward  course,  and  then,  with 
the  abruptness  of  sudden  resolution,  shot 
up  into  the  air.  From  the  five  other 
ships  other  aeroplanes  wei^e  similarly 
catapulted,  three  of  them  getting  away 
safely.  In  the  case  of  the  two  that  failed 
to  rise,  one  was  smashed  by  the  cata- 
pult's failing  to  work  properly.  The 
other  plunged  into  the  ocean. 

But  the  four  that  had  found  their 
wings  were  already  far  aloft,  rushing, 
like  so  many  aerial  torpedo  boats,  to  the 
attack.  The  admiral  had  signalled  full 
speed  ahead  and  the  squadron  was  cut- 
ting the  water  at  twenty-five  knots  an 


k  of  the  flagship,  with 
pace." 


The  dirigible  had  also 
in  her  course  and  was 
now  directly  over  the 
flagship.  All  at  once  the 
flagship  made  another 
sharp  turn,  this  time  to 
the  right.  As  she  did  so, 
a  great  mass  from  aloft 
hurtled  into  the  sea  and  exploded,  agitat- 
ing the  water  for  hundreds  of  yards  in 
every  direction.  The  sudden  changing 
of  her  course  had  saved  the  flagship. 

But  now  the  dirigible  had  to  look  to 
her  own  defense,  for  the  four  aeroplanes 
were  buzzing  about  her  in  the  moonlight 
like  huge  mosquitoes.  A  volley  of  shots 
rained  from  the  decks  of  the  dirigible. 
One  of  the  monoplanes  began  to  wob- 
ble, turned  on  end,  and  came  shooting 
down,  striking  the  water,  a  mass  of 
broken  sticks  and  canvas,  only  to  sink 
beneath  the  waves  drawn  down  by  the 
weight  of  her  engine.  But  the  three 
remaining  planes  had  skipped  nimbly  out 
of  range.  Two  of  them  had  dropped 
below  the  dirigible.  The  third  had  risen 
above  the  great  dark  hull  whence 
dropped  death. 

It  was  only  a  hundred  yards  that  this 
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from  crumpling  up.  She  kept 
her  course  for  a  moment  and 
then  her  bow  dipped  and  she 
phmged  down  and  down,  strik- 
ing- the  water  at  last  with  a  ter- 
rific impact  that  made  the  sea 
leap  up  in  a  waterspout.  The 
dirigible  had  been  hooked  when 
the  monoplane  crossed  her  path, 
and  the  attached  explosive  had 
destroyed  her. 


Thk  Gunmkn  ok  an  Aik    Dkstroykr 

aeroplane  rose  above  its  enemy,  and  then 
a  curious  thing  ha])pened.  It  would  have 
been  well  for  those  aboard  the  dirigible 
if  they  had  heeded  a  black  object  that 
swung  in  space  suspended  from  the 
monoplane  by  a  slender  wire.  The  mono- 
plane maneuvering  above  suddenly  flew 
across  the  dirigible  at  right  angles.  The 
swinging  black  object  was  thrown 
against  the  wall  of  the  dirigible,  a  hook 
caught  and  away  sped  the  monoplane  at 
a  speed  of  forty  miles  an  hour.  There 
was  a  terrific  roar,  and  the  air  was  filled 
with  flying*  men  and  fragments  of  the 
dirigible's  suspended  framework.  Her 
middle  compartment  was  blown 
out,  her  engine  disabled.  The 
stout  material  of  which 
she  was  built — dur 
a  1  u  minuni  — 
prevent- 
ed her 


Such  will  be  the  naval  war  of 

the  future.    Ten  years,  five  years 

may  see  it.     Indeed,  such  a  battle  could 

actually   be    fought   today   between   two 

first-class  European  powers. 

The  German  military  authorities  have 
proved  entirely  to  their  satisfaction — 
and  when  (iermans  are  satisfied  with 
results  it  is  an  indication  that  there  are 
good  grounds  for  their  feeling — that  it 
is  entirely  feasible  to  employ  dirigibles 
to  drop  explosives  upon  the  enemy.  Four 
hundred  pounds  have  been 
dropped  successfully 
in  one  load.  It 
is  estimated 
that  in  a 


ARMORED  AND  CARRYING  MACHINE  GUNS 
Thf  twohundnd-horsepower  Voisin  is  a  huge  biplane  that  is  not  affected  by  the  rocoil.     It  is  typical  of  the  various 

machines  built  to  withstand  leaden  bullets. 


The  Offensive  Form  of  the 

New  Af.rial  Bomb 
The  big  bulb  contains  a  great 
charge  of  explosive  which  is 
capable  of  changing  a  power- 
ful dirigible  into  a  flaming  mass 
of  wreckage. 


Joseph  A.Steinmetz,  the 
Inventor 
He  holds  in  his  hands  the  de- 
fensive bomb,  a  larger  picture 
of  which  is  shown  in  the  lower 
right  hand  corner  of  this  page. 
His  new  weapon  promises  to  be 
an  important  factor  in  the  air 
wars  of  a  not  very  distant 
future. 


The  Hooks  of  Death 

In  this  form  of  tlie  offensive 
liomb  for  use  by  the  aeroplane 
against  the  Zeppelins  which 
have  been  developed  to  such  ar. 
efficient  point  by  the  Germans, 
great  fish  hooks  catch  on  the 
machine  that  is  attacked  and 
the  bomb  is  thereby  exploded. 


The  Defensive  Bomb  of  the  Air 
Welow) 


On  the  defense, 
t  h  e  b  o'rn'b  i  s 
swung  from  a 
small  balloon 
and  the  invad- 
ing air  cratt  by 
striking  the 
wires  explodes 
the  bon:l>. 
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single  night,  one  dirigible  could  sweep 
from  the  seas  every  battleship  within  a 
radius  of  four  hundred  miles. 

Nor  is  the  method  of  hooking  a  dirig- 
ible by  means  of  an  aeroplane  and  de- 
stroying it  by  means  of  an  explosive, 
fanciful  in  the  slightest  de- 
gree. In  Philadelphia,  lives 
Joseph  A.  Steinmetz,  \'ice 
President  of  the  Aero  Club  of 
Pennsylvania.  He  has  in- 
vented an  air-craft  destroyer, 
which,  according  to  an  author- 
ity on  aviation,  is  "more  far- 
reaching  than  any  bomb-drop- 
ping device  or  aerial  gun  in- 
vented." 

An  aeroplane  equipped  with 
this  device  bears  the  same  re- 
lation to  the  aerial  navy  that 
the  torpedo  destroyer  does  to 
the  navy  of  the  seas.  Dirigi- 
bles, as  has  been  shown,  are 
not  only  exceptionally  well 
adapted  to  night  reconnais- 
sance work,  but  to  the  drop- 
ping of  explosives.  The  di- 
rigible is  a  most  dangerous  in- 
strument of  war  whether  it  be 
brought  against  ships,  land  forces,  or  for- 
tifications. The  same  holds  true  for  aero- 
planes, though  not  to  the  same  extent, 
for  an  aeroplane  cannot  carry  the  same 
large  quantities  of  explosives  that  a 
dirigible  can.  The  Steinmetz  device  is 
intended  for  the  destruction  of  slower 
aeroplanes  as 
well  as  dirigi- 
b  1  e  s.  Even 
though  the  dif- 
ference in  speed 
were  but  a  mat- 
ter of  a  few 
miles  an  hour, 
the  faster  craft, 
unless  it  were 
beat  e  n  off  by 
some  other 
means,  would  eventually  succeed  in  over- 
hauling its  slower  foe  and  destroying  it. 

Dirigibles  at  their  moorings,  hangars. 
l)Owder    magazines,    or    even    bodies    of 


The  Gasoline  Bomb 
When  it  strikt's  the  ground 
it  JKniti's.  thus  firinfr  sur- 
rounding objects. 


The  Marten-Hale  Bomb 

A — steel  balls,  5 — detonator,  C^powder,  D — balls,  £ — release 

spring,    /^— tail.    The  steel  balls  are  bullets. 


troops  could  thus  be  destroyed  and  as- 
sailed, especially  at  night.  The  moral 
effect  upon  the  enemy  of  such  an  attack 
would  be  tremendous,  and  yet,  though 
this  device  is  the  invention  of  an  Ameri- 
can, the  American  government  has  so 
far  taken  no  interest  in  it,  but 
has  seen  foreign  powers  adopt 
it,  without  interest  or  com- 
ment. The  Steinmetz  inven- 
tion consists  of  a  bomb  pro- 
vided with  contact  devices. 
This  bomb  is  attached  to  the 
end  of  a  very  slender  wire,  or 
a  very  strong  cord.  In  con- 
nection with  the  bomb  there 
is  also  a  pair  of  hooks.  The 
bomb  is  let  down  the  full 
length  of  the  wire  and  the 
aeroplane  that  is  so  fortunate 
as  to  possess  this  death-deal- 
ing equipment  maneuvers  to 
obtain  a  position  that  will  en- 
able the  device  to  be  used  to 
the  best  advantage.  As  the 
aeroplane  darts  above  and 
across  the  enemy's  course  the 
cord  naturally  comes  in  con- 
tact with  the  lower  machine, 
and  as  the  upper  one  continues  its  flight 
the  bomb  is  thrown  up  against  the  body 
of  the  victim,  whether  that  victim  be  the 
wrings  of  an  aeroplane,  or  the  hull  of  the 
dirigible.  As  the  wire  becomes  taut,  the 
contact  device  in  the  upper  end  of  the 
bomb  comes  into  action,  and  the  explo- 
sion occurs. 

The  Steinmetz 
apparatus  is  one 
of  the  simplest, 
and  yet  one  of 
the  most  terrible 
death  -  dealing 
instruments  ever 
conceived  by 
man. 

While  experi- 
ments are  being 
made  by  military  authorities,  especially  in 
France,  in  the  matter  of  equipping  aero- 
planes with  gims.  it  is  not  generally  be- 
lieved at  the  present  time  that  these  will 


DESTROYER  OF  THE  DIRIGIBLE 

When  the  (jreat  air-ships  approach  it  is  to  the  speedy  aeroplane  that  forts  and  battleships  look  for  protection. 


ever  prove  very  effective,  except  as  a  pos- 
sible defense  of  one  aeroplane  against  a 
similar  craft,  or  against  a  dirigible. 

Bombs  and  other  explosive  devices, 
and  bomb  dropping  contests,  are  being- 
studied  by  the  aviation  corps  of  various 
European  armies  with  the  keenest  inter- 
est, but  carrying  a  load  of  explosives  in 
an  aeroplane  is  a  very  dangerous  thing. 
The  abrupt  starting  or  stopping  of  a  ma- 
chine might  too  roughly  jar  the  danger- 
ous load.  Inventors,  however,  have  been 
exercising  their  wits  to  the  utmost  to 
find  means  of  obviating  this  difficulty. 
One  of  the  best  devices  so  far  hit  upon 
to  eliminate  the  danger  of  explosion  from 
shock  is  the  Marten-Hale  aeroplane 
bomb.  It  cannot  explode  except  from  the 
jar  it  would  ordinarily  receive  in  falling 
the  specified  distance.  This  bomb  weighs 
twenty  pounds,  carrying  an  explosive 
charge  of  four  pounds,  and  can  disrupt 
the  ranks  of  an  enemy  with  its  charge  of 
three  hundred  and  forty  steel  balls. 

Another  curious  invention  is  the 
Guerre  bomb,  the  work  of  a  Frenchman. 


It  consists  of  a  small  tank  of  gasoline, 
equipped  with  a  mechanism  that  drives 
a  sharp  point  into  the  tank  when  the 
bomb  strikes  a  hard  surface,  thus  setting 
the  gasoline  on  fire. 

These  devices  are  but  a  very  few  out  of 
the  almost  innumerable  ones  that  military 
experts  are  considering  for  offensive  and 
defensive  aerial  warfare. 

The  original  problem  in  connection 
with  the  flying  machines  in  warfare  was 
to  find  an  effective  use  for  them  against 
the  enemy.  That  is  no  longer  a  prob- 
lem, for  the  problem  today  is  to  find 
effective  means  of  circumventing  the 
flying  death.  Steinmetz's  idea  seems  to 
be  the  first  one  really  to  meet  the  need. 
The  possession  of  flying  machines  is  es- 
sential to  its  use,  but  probably  an  army 
without  its  winged  force  is  a  thing  of  the 
past,  and  the  statement  overwhelmingly 
true  that  "just  as  a  ship  without  aero- 
planes is  blind,  so  a  fort  without  aero- 
planes is  a  helpless  target,  and  an  army 
lacking  an  aerial  fighting  force  will  be 
doomed  at  the  start  of  hostilities." 
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CONTRAST  IN  BRIDGES 

LJAZELTON,  Canada,  b()a.st>  a 
brand  new  bridge  across  the 
lUilkley  River.  Far  below  is  the 
(lid  bridge  which  was  constructed 
by  Indians  of  another  generation 
that  they  4Tiight  cross  Rulkley 
Canyon.  The  site  is  one  hundred 
and  seventy-eight  miles  east  of 
Prince  Rupert,  on  the  direct 
route  of  the  rush  to  Klondyke 
gold  fields.  It  was  here  that  the 
last  of  the  old  1  ludson  l>ay  Com- 
pany's trading  posts  were  situ- 
ated. 

This  Indian  bridge  is  the  third 
one  which  the  Magwilget  Indians 
built  on  that  s])ot,  the  first  two 
having  been  washed  away  by 
high  water.  The  present  struc- 
ture has  been  in  use  for  thirteen 
years  and  is  bound  together  with 
telegraph  wire  left  by  a  company 
which  hoped  to  reach  Europe  via 
I'ehring  Sea  before  the  .\tlantic 
cable  was  successfully  laid. 


Constructed  by  In- 
dians   OK     A     Past 

C:VII.I7,ATION 


21 


SUMMER  PRICES 
in  MID -WINTER 

Ho'w  Cleveland  Does  It 

By  Arnold  E.  Cornell 

Cleveland,  Ohio,  has  partly  solved  the  problem  of  high  prices  and  the  middle 
man.  Cold  storage,  zvliich  has  hitherto  been  regarded  as  the  enemy  of  the  con- 
stim^er,  has  been  turned  into  a  friend.  The  Municipality,  for  a  very  lozv  fee,' ivill 
store  any  citizen's  butter,  eggs,  cheese,  or  apples,  from  the  period  of  low  prices  in 
spring  and  summer  far  into  the  fall  and  winter.  Cleveland's  cold  storage  ware- 
house is  a  positive  proof  that  consumers  can  actually  co-operate. — The  Editors. 
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^ARLY  in  the  Twentieth  Century 
Tom  Johnson,  then  Mayor  of 
Cleveland,  Ohio,  heard  the  cry 
of  the  people  as  they  bewailed 
the  high  cost  of  living.  And 
Tom  Johnson  saw  in  private  profits,  pub- 
lic good.  Why,  if  speculators  grow  rich 
preserving  foods  in  cold  storage,  can  a 
city  not  serve  its  own,  thereby  saving  the 
profits  to  its  own?  Why  should  not 
Cleveland  have  its  own  municipal  cold 
storage  plant?  To  accomplish  this,  the 
people  had  to  vote  on  the  question,  bonds 
had  to  be  sold  and,  even  more  bother- 
some, the  lawsuits  of  certain  speculators, 
who  called  themselves  "taxpayers",  had 
to  be  fought  and  won. 

To  the  superficial  surveyor  of  events, 
Tom  Johnson  for  many  years  gained 
public  support  through  a  campaign  for 
three-cent  fare  on  the  street  cars  of  the 
city.  But  Tom  Johnson  would  have  held 
the  people  without  that  main  issue,  which 
was  both  the  stepping  stone  and  the  pit- 
fall of  his  fame  as  Cleveland's  great 
mayor.  With  the  street  railway  lines  he 
began  a  war  that  carried  him  into  office. 
But  Tom  Johnson  possessed  a  six-cylin- 
der brain  that  created  and  carried  to  per- 
fection hundreds  of  plans  far  more  im- 
portant to  the  public  than  riding  on  the* 
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street  railway  for  a  fare  of  three  cents. 
He  saw  the  home  needs  of  his  fellow 
citizens.  As  a  result,  today  at  the  corner 
of  West  Twenty-Fifth  Street  and  Lorain 
Avenue,  in  what  is  known  as  the  center 
of  the  West  Side,  a  community  of  two 
hundred  and  fifty  thousand,  there, 
stands  a  monumental  pressed  brick  and 
steel  structure,  auditorium-like  in  appear- 
ance. In  reality  it  is  a  public  market  and 
cold  storage  warehouse.  It  is  the  prop- 
erty of  the  people  of  Cleveland,  a  place 
to  preserve  the  family  supplies  and  to 
purchase  from  merchants  whose  rent  and 
overhead  expenses  are  at  the  minimum. 
It  is  the  culmination  of  Tom  Johnson's 
dream,  not  yet  completed,  but  already 
serving  the  public. 

Each  week  during  the  last  year  an 
average  of  sixty  thousand  of  Cleveland's 
citizens  have  entered  the  broad  doors  of 
the  municipal  market  to  purchase  foods 
at  glass  counters.  Concrete  floors, 
glazed-tile  walls  wainscoted  with  great 
slabs  of  glass,  high,  well-venfilated  ceil- 
ing, and  thorough  sanitary  conditions 
make  this  market  a  pleasant  place  in 
which  to  shop.  And  the  cost  to  the  mer- 
chants— one  hundred  and  forty  to  one 
hundred  and  sixty  dollars  a  year  for  a 
stall,   including  pipe-cooled   counter   re- 
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frig-eration  at  the  butter  and  egg  stands 
— makes  it  possible  to  the  consumer  to 
enjoy  genuine  rechictions  in  prices. 

But  in  the  basement  of  this  structure, 
two  hundred  and  thirty-five  feet  long  and 
one  hundred  and  thirty-six  feet  wide,  is 
the  great  opj)ortunity,  as  yet  but  little 
used — the  municipal  cold  storage  plant. 
It  is  here  the  hou.sewife  iriay  store  eggs, 
butter,  or  apples,  when  the  prices  are 
lowest,  for  use  in  the  long  winter  when 
prices  are  almost  prohibitive.    Here,  also. 


the  public.  Wholesale  dealers  who 
make  a  business  of  speculating  in  cold 
storage  prodlicts  were  quick  to  take 
advantage  of  the  excellent  service  and 
the  first  year  stored  three  thousand  bar- 
rels of  apples,  two  thousand  cases  of- 
eggs,  one  hundred  and  seventy-five  thou- 
sand pounds  of  cheese,  besides  a  large 
(juantity  of  bakers'  supplies. 

Tucked  away  in  odd  corners  were  a 
few  cases  of  eggs,  a  few  crocks  of  butter, 
and   three   boxes   of   apples — all   the 


are  cold  storage  lockers  five  by  six  feet,     ft  property  of  families.    That  was  in  the 


for  which  the  retail  merchants  in 
the   market   house   pay    four   dol- 
lars a  month.     Though  it  is  not 
apparent,  these  lockers  are  one  of 
the  greatest  sanitary   features  of 
the  establishment.    The  market  is 
open    only    four   days   a   week. 
On  the  closed  days,  perishable 
stocks  are  stored  in  these  lock- 
instead    of    being    haulet 
about    the    city    in    insanitary 
wagons,  through  dusty  streets, 
to  ice  boxes  of  doubtful  clean- 
liness. 

The  lockers,  however,  take 
up  only  a  small  part  of  the 
storage  capacity  of  the  plant. 
Seven  cold  rooms  with  a  total 
capacity  of  nearly  fifty  thou- 
sand cubic  feet  are  devoted  ex- 
clusively  to   storing  foods   for 


winter  of  1913-1914.    This  year, 
however,   the   glad    word   has 
been  spread  and  consignments 
of  family  supplies  are  coming 
in  most  gratifyingly. 
When  the  warehouse,  with  its 
single  refrigerating'  machine, 
rated  at  thirty  tons  of  ice  a 
day    cooling-    capacity,    and 
seven     public     rooms,     was 
opened,  few  people  realized 
it  was  there   for  their  use. 
Cold   storage  to  the  public 
mind  was  a  vast  undertak- 
i::g'  only  for  the  experienced 
and      wealthy      speculators. 
Joseph  M.  McCurdy,  super- 
intendent of  the  plant,  had 
been   superintendent  of 
the  1  a  r  g^  e  s  t  commer- 
cial  plant   in    Northern 
Ohio  for  ten  years.    He 
had  experimented  with 


THE  CITY  REFRIGERATOR 
Cleveland,  Ohio,  maintains  a  Kfcat  plant  with  rooms  for  iicr  citizens  to  be  used  to  keep  for  the  winter  apples,  eggs,  and 

butter. 


Clkvfland's  MuNiriPAi.  Markkt 

small  family  facilities  for  years,  but  in  a 
private  venture  the  profits  had  been  too 
small.  In  this  public  plant  he  began  a 
campaign  to  educate  the  people,  and  it 
was  quite  by  accident  he  obtained  the 
first  family  consignment. 

*'We  of  the  city  administration  wanted 
the  people  to  take  advantage  of  the  op- 
portunity we  were  able  to  offer,  but  they 
did  not  flock  to  us  as  we  had  hoped," 
says  Mr.  McCurdy.  "As  superintendent 
of  the  warehouse,  the  responsibility  for 
its  success  was  directly  upon  me  and  I 
went  among  my  friends  urging  them  to 
let  me  take  care  of  their  produce  for 
them.  I  did  everything  I  could  think  of 
to  interest  the  people,  but  met  with  in- 
difference. 

"Early  in  April,  1913,  a  woman  called 
me  over  the  telephone.  She  explained 
she  had  known  me  for  years  and  begged 
as  a  favor  that  I  permit  her  to  store  a 
case  of  eggs  in  the  municipal  warehouse. 
I  could  not  convince  her  that  the  ware- 
house was  designed  for  just  such  people 
as  she.  The  city  has  no  provision  for 
trucking,  but  I  wanted  those  eggs  so 
much  that  I  made  an  excuse  to  get  into 
her  neighborhood  that  day  and  brought 
them  here.     That  was  our  first   family 


A  Retail  Market  in  the  Cleveland  Plant 
It  does  not  take  so  larjje  an  amount  of  capital  to  start  a 
retail  store  in  Cleveland  because,  as  in  the  case  of  the 
butcher  and  the  grocer,  the  rcfriKerator  and  the  ice  can 
be  rented  as  easily  as  the  store.  The  housewife  shop^ 
where  her  goods  are  stored. 
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lot.    As  a  result  of  that  call  the  women  of 
the  neighborhood  combined  and  stored 
one  hundred  and  fifty  dozen  eggs  with^ 
us. 

"The  butter  storing  season  is  the 
month  of  June.  We  had  made  a  begin- 
ning with  eggs  and  it  was  not  so  hard  to 
get  people  to  put  butter  away.  The  big 
difficulty  was  educating  prospective  con- 
sumers to  buy  butter  in  tubs  and  repack 
it  in  crocks  or  to  buy  one-pound  bricks. 
These  were  then  crated  and  received  as 
crates  containing  a  specified  number  of 
packages  which  could  be  removed  one 
or  more  at  a  time.  We  have  to  have 
such  produce  crated  to  save  room  and  to 
save  loss. 

"Apples  were  next  in  season.  A 
woman  who  had  no  way  of  keeping  a 
barrel  of  apples  in  her  home  was  our  first 
customer  in  this  line.  We  never  would 
have  gotten  those  apples  if  the  woman 
had  not  placed  a  sentimental  value  on 
tb.em.    Thev  were  raised  at  her  old  home 


and  she  did  not  want  them  to  spoil.  She 
repacked  them  in  three  boxes  and  sent 
them  in.  Toward  spring  she  found  she 
would  need  only  two  of  the  three  boxes 
and  came  to  me  again.  I  went  to  one  of 
the  grocers  in  the  market  and  sold  the 
extra  box,  a  bushel  of  apples,  for  enough 
to  pay  all  expense  of  shipping,  packing, 
and  storing,  together  with  the  amount 
she  paid  for  the  whole  barrel. 

"We  have  not  begun  to  develop  the 
possibilities  of  private  storage.  Bakers 
store  fruits  used  in  making  pies,  but  so 
far  we  have  not  been  able  to  devise  a 
proper  package  for  family  use. 

"Poultry  can  be  bought  cheap  in  the 
spring  and  summer,  dressed  and  stored 
in  a  cold  warehouse  for  use  in  the  winter. 
The  best  hotels  and  clubs  making  a  spe- 
cialty of  broilers  in  January  and  Febru- 
ary use  only  cold  storage  birds.  They 
are  less  expensive  and  much  improved 
by  freezing.    This  is  true  of  all  meats. 

"Each  article  must  be  kept  at  a  certain 
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temperature  and  no  two  kinds  of  food 
can  be  stored  in  the  same  room.  We 
have  only  seven  rooms,  but  as  the  plarA 
is  enlarged  we  shall  be  able  to  extend 
our  facilities.  In  the  meantime  we  are 
experimenting,  learning,  and  educating. 
Eventually  we  hope  to  be  closer  to  the 
public  than  the  corner  grocer  and  of 
infinitely  more  benefit." 

Though  Joseph  McCurdy  spoke  en- 
thusiastically of  the  possibilities  and  the 
future  of  the  municipal  cold  storage 
warehouse,  he  failed  entirely  to  mention 
the  long  nights  he  spent  in  the  engine 
room  during  that  first  year.  Only  one 
refrigerating  machine  and  thousands  of 
dollars  of  merchandise  dependent  upon  it 
was  a  tremendous  burden.  A  slight  ac- 
cident might  have  destroyed  public  con- 
fidence and  spoiled  the  whole  future. 

This  fall  he  will  be  able  to  rest  easier, 
for    a    sixty-ton-a-day    cooling 
machine  is  being  installed 
It  will  be  large  enough 
to     furnish     r 
ation    for   the 
ent    plant     of 
seven      rooms 
and    twenty- 
one     coun- 
ter   refrig- 
erators    in 
the  market 
house,   and 
seven    new 
rooms      of 
nearly 
ninety 
thousand 
cubic    feet, 
now    near- 
i  n g  com- 
pletion. 
The   original   machine   will      ^^^^^^^  ^^^  p^^^^^,^  g^„,.^^ 

be  for  reserve,  and  will  not        The  room  is  always  at  a  tempera 

be  used  after  the  apple 
storage  season  opens  in 
September. 


April  1  to  January  1  for  forty  cents,  one 
hundred  pounds  of  butter  from  June  1 
to  February  1  for  fifteen  cents,  one  hun- 
dred pounds  of  cheese  for  a  month  for 
ten  cents,  and  a  barrel  of  apples  (three 
bushels)  from  October  1  to  April  1  for 
forty  cents.  Does  it  pay,  when  others 
charge  from  five  to  ten  per  cent  more 
and  refuse  to  handle  family  consign- 
ments ? 

During  the  first  year  the  Municipal 
Cold  Storage  warehouse  showed  a  deficit 
of  $1,663.74.  It  \j'as  not  ready  for  use 
all  of  that  time  and  more  than  $2,200 
was  charged  to  operating  expenses 
though  actually  belonging  to  construction 
account. 

And  the  market  house  ?  The  site  of 
the  building  extends  from  West  Twenty- 
Fifth  to  West  Twenty-Fourth  Streets, 
from  Lorain  Avenue  to  an  alley.  Be- 
tween the  market  house  and  the 
dewalk  along  the  alley  is 
[:en  space  fully 
y  feet  wide  and 
in  the  rear  of  the 


ture  of  at  least  five  degrees  below 
zero. 


Thus  has  the  city  of  Cleveland  invested 
almost  one  million  dollars  of  the  tax- 
payers' money.  Does  it  pay?  A  crate 
of  eggs    (thirty   dozen)    is   stored   from 


market  house  is 
a  paved  area 
seventy  -  five 
feet  wide.  It 
is  planned 
to  build  a 
copper 
roof  over 
the  s  i  d  e- 
walk  on  the 
alley  and 
West  Twen- 
ty -  Fourth 
Street  sides,  five 
hundred  .feet  in 
.  This  outlay  will 
amount  to  forty  thou- 
sand dollars,  which  profits 
will  pay.  Perhaps  from  a 
commercial  viewpoint,  with 
taxes  to  pay  and  stockhold- 
ers to  satisfy,  it  would  be  a  failure.  But 
in  the  saving  to  the  people,  in  the  com- 
fort and  cleanliness  it  assures,  it  is  as  Tom 
Johnson  would  say,  "a  gold  mine  to  the 
commonwealth." 


A  SLUMBERING 
GIANT  AWAKES 


By  Guy  E.  Mitchell 


EDGE  OF  THE  LAVA  FLOW  OF  THE  LAST  CENTURY 
The  tri'os  have  boon  burned  and  all  veKetation  killed. 


F 


"^ROM  one  of  our  many  "extinct" 
western  volcanoes,  Lassen  Peak, 
in  Northern  California,  has 
awakened  a  most  actively 
vicious  one.  Only  because  it  is 
in  the  midst  of  a  practically  uninhabited 
region  has  there  been  an  absence  of  the 
horrors  which  fall  at  irregular  intervals 
upon  the  more  densely  settled  communi- 
ties that  lie  under  the  shadows  of  vol- 
canic peaks.  But  though  formerly  little 
known,  Lassen  Peak  is  readily  accessible 
to  transcontinental  travel,  and  it  is  now 
no  longer  necessary  for  Americans  to  go 
to  Europe  or  Hawaii  to  view  a  live 
volcano,  liable  at  any  time  to  give  an 
awe-inspiring  exhibition  of  Nature's  won- 
derful pyrotechnics. 

The  excitement  caused  by  the  volcanic 
eruption  -of  Lassen  Peak  calls  attention 
to  the  little  recognized  fact  that  in  our 
Northwest  lies  the  greatest  volcanic  field 
in  the  world,  and  that  other  volcanic  out- 


bursts have  occurred  there  even  within 
the  last  century,  while  there  seems  also 
ample  justification  for  the  assumption 
that  the  other  great  associated  volcanoes 
may  break  forth  into  eruption  at  any 
time. 

Lassen  Peak,  10,437  feet  above  sea 
level,  is  the  southernmost  part  of  the 
Lassen  Peak  volcanic  range,  embraced  in 
the  Cascade  Range,  which  has  been  built 
up  during  former  ages  by  eruptions  from 
over  one  hundred  huge  volcanic  vents 
and  thousands  of  smaller  ones,  causing 
lava  flows  and  volcanic  ejectments  which 
cover  an  area,  according  to  the  United 
States  Geological  Survey,  of  some  two 
hundred  thousand  square  miles.  The 
most  conspicuous  cones  formed  during 
these  eruptions  were  Lassen  Peak,  Mount 
Shasta,  Mount  Hood,  and  IVIount  Rain- 
ier, towering  and  majestic  peaks  ranging 
from  ten  thousand  to  over  fourteen  thou- 
sand feet  in  height.    Mount  Mazama,  be- 
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Lava  Bomb  at  Lassen  Peak 

On  tliu  L-dgc  of  Cinder  Conu  is  a  ten-foot  ball  thrown  out  by 
long  ago. 


lieved  to  have  once  been  a  thousand  feet 
loftier  than  any  of  these,  collapsed  dur- 
ing its  final  convulsion,  and  Crater  Lake, 
Oregon,  now  remains  in  its  stead,  a  body 
of  water  two  thousand  feet  deep  and  six 
miles  in  diameter.  These  have  all  been 
considered  ''extinct"  volcanoes.  Now 
with  the  Lassen  eruption,  there  seems  to 
be  no  reason  why  Shasta,  or  Hood,  or 
Mount  Rainier,  the  last  overlooking  the 
cities  of  Seattle  and  Tacoma,  may  not  at 
any  time  explode.  It  is  true  that  in  the 
case  of  Lassen  Peak,  old  Vulcan  has 
never  been  considered  as  really  dead, 
since  there  have  been  solfataras,  hot 
springs,  and  geysers  on  its  slope,  but 
such  evidence  of  internal  fires  is  equally 
true  of  the  other  mountains.  Mount 
Rainier,  for  example,  has  several  steam 
caves  which,  as  it  happens,  have  saved 


the  lives  of  members  of 
more  than  one  party 
who,  having  been  caught 
in  terrific  blizzards  near 
the  summit,  crept  into 
these  caves,  w  h  e  r  e, 
though  they  were  nearly 
steamed  alive,  still  they 
were  saved  from  the 
storm  and  intense  cold 
until  the  blizzard  had 
subsided. 

Twenty-six  years  ago 
J.  S.  Diller,  a  member  of 
the  United  States  Geo- 
logical Survey,  made  a 
detailed  geologic  study 
and  map  of  Lassen  Peak 
and  the  surrounding" 
country,  and  wrote  a 
highly  entertaining  ac- 
count describing  what 
was.  until  the  present 
eruption  of  Lassen  Peak, 
the  most  recent  volcanic 
activity  in  the  United 
States.  He  described  a 
volcanic  outburst  from  a 
crater  on  the  lower 
slopes  of  Lassen  Peak  as 
having  occurred  about 
fifty  years  previous  or 
just  about  at  tlie  period  that  the 
United  States  came  into  possession  of 
this  region  through  the  cession  of  Cali- 
fornia by  Mexico.  At  this  time  the 
region  was  totally  uninhabited,  except  by 
Indians  ;  but  the  evidence  to  the  geologist 
of  a  very  recent  eruption  was  indisput- 
able. 

Terrific  as  the  present  eruption  of  Las- 
sen may  seem  to  eye  witnesses,  it  must 
be  like  the  breaking  of  a  tiny  blood  ves- 
sel compared  with  the  titaniq  arterial 
mechanism  which  pulsed  and  throbbed 
and  burst  forth  a  thousand  times  through 
this  entire  area  during  the  ages  past. 
There  have  been  twenty-two  geologic 
formations,  or  different  deposits  of  rock, 
one  on  top  of  the  other,  the  last  nine 
being  erupted  in  a  molten  condition, 
forming  an   average   thickness   of   fully 


m  erui>tion  of 
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two  thousand  feet  of  lava,  spread  over  a 
wider  area  than  Great  Britain  and  P" ranee 
combined. 

And  even  prece^Hng  this  era  of  turmoil 
and  the  rise  of  Lassen  Peak  and  other 
huge  volcanic  cones  looming  above  the 
present  rocky  chaos  of  the  Cascade 
Plateau,  the  region  was  subject  to  many 
vicissitudes.  At  one  time,  so  many  mil- 
lion years  ago  that  no  geologist  will  ven- 
ture an  estimate,  the  entire  area  was  the 
ocean  bottom.  Then  the  whole  of  Cali- 
fornia was  pushed  upward  from  the  sea 
and  became  dry  land ;  later,  during  what 
is  known  as  the  cretaceous  period,  the 
land  subsided  and  the  sea  again  swept 
over  and  covered  a  large  part  of  the  area 
that  had  lately  been  raised  above  the 
ocean  level.  The  Pacific  at  this  time  oc- 
cupied nearly  the  whole  of  the  Lassen 
Peak  district  and  spread  far  into  Ore- 
gon. Still  later.  Northern  California  and 
Oregon  were  again  elevated  above  the 
waters,  although  an  arm  of  the  sea  sepa- 
rated the  Sierra  Nevada  backbone  from 
the  Lassen  Peak  region. 

After  this  uplifting,  the  land  of  North- 
ern   California    was    for    long    ages 
subject    to    continuous    erosion 
and      wearing      away      by 


storm  and  stream  action  until  it  was 
reduced  to  almost  a  plain  and  the 
streams  were  unable  to  remove  the  in- 
soluble material  resulting  from  the  dis- 
integration of  the  rocks.  As  a  result  the 
land  became  coated  with  a  blanket  of 
such  material  containing  quartz,  gold, 
silver,  and  other  minerals,  when  there 
was  another  uplift  of  the  whole  region 
and  the  increased  velocity  of  the  streams 
carried  the' lighter  soil  material  into  the 
Sacramento  \  alley,  while  the  coarse  and 
heavy  material,  including  the  gold  and 
silver,  accumulated  in  the  old  channels. 
These  have  furnished  the  principal  placer 
mines  of  the  present  day  that  have  given 
up  their  many  millions  of  precious  metal. 
The  gold-bearing  gravels  of  these  west- 
ern mountains  have  yielded  in  a  little 
over  fifty  years  over  three  hundred  mil- 
lion dollars. 

Some  of  the  gravels  which  were  once 
at  sea  level  are  now  (in  the  summits  of 
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LASSEN'S  NEW  CRATER 
It  is  about  seventy-five  by  two  hundred  feet,  and  steam  and  smoke  have  been  issuintr  continually  for  somi'  time 

from  it. 
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the  Sierra  Nevada  seven  thousand  feet 
above  the  sea.  They  contain  fossil 
leaves  of  maple,  fig,  walnut,  magnolia, 
and  other  trees  common  at  low  altitudes, 
but  none  of  the  pines  which  are  now 
growing  on  the  moun- 
tains. The  fossils,  petri- 
fied remains  of  land  and 
marine  animals,  both 
salt  and  fresh  water,  and 
land  forms  of  animals 
and  plants,  are  the  keys 
which  enable  the  geolo- 
gist to  trace  back  into 
the  dim  shadowy  past  of 
the  earth's  history  and 
tell  of  the  rise  and  fall 
of  continents. 

The  last  violent  vol- 
canic eruption,  prior  to 
the  present  one,  in  the 
Lassen  Peak  district,  oc- 
curred at  the  cinder 
cone  of  the  mountain 
about  two  hundred  years 
ago.  Some  of  the  trees 
killed  at  the  time  were  still  standing  when 
examined  by  Geologist  Diller.  The  lava, 
although  very  thick  and  viscous,  spread 
more  than  a  mile  from  the  vent  and 
formed  a  huge  dam,  several  hundred  feet 
high,  creating  Snag  Lake,  which  still 
contains  stumps  of  some  of  the  trees 
submerged  at  the  time  of  the  formation 
of  the  lake.  About  one  hundred  and  fifty 
years  later,  or  some  time  in  the  first  half 
of  the  last  century,  another  out- 
break of  the  cinder  cone 


J.  S.  Diller 

The  sreoloffist  who  lonsr  since  proved 

Lassen    Peak  erupted  half  a  century 

ago  also. 


occurred.  Volcanic  activity  has  never, 
however,  been  extinct  in  the  Lassen  Peak 
district  as  is  shown  by  the  continuous 
presence  of  numerous  solfataras  and  hot 
springs  which  are  in  evidence  about 
the  mountain. 

As  distinguished  from 
the  past  and  present 
white-hot  activity  of 
Lassen  Peak,  enormous 
glaciers,  at  intermediate 
periods,  stretched  in  all 
directions  from  the 
m  o  u  n  t  a  i  n,  great  ice 
rivers  flowed  slowly 
down  the  canyons  which 
liad  been  cut  through  the 
earlier  lavas. 

Mr.  Diller  calls  atten- 
tion to  the  marked  simi- 
larity between  the  Las- 
sen Peak  cinder  cone  and 
the  cinder  cone  of  Mount 
Vesvivius,  and  while  Las- 
sen Peak  has  been  gen- 
erally referred  to  along 
with  other  volcanoes  of  the  Northwest  as 
"extinct",  mention  is  made  of  the  fact  that 
previous  to  the  year  78  A.  D.,  Vesuvius 
was  not  recognized  by  the  Greeks  and 
Romans  as  an  active  volcano.  In  that 
year  the  first  great  historic  eruption  oc- 
curred, accompanied 
by  torrents 
of   rain 
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>aturating  the  loose  material  and  form- 
ing- great  mud  flows  that  poured  down 
the  mountain  side  onto  the  fertile  plains 


opment  of  the  slopes  and  base  of  the 
mountain,  neither  has  there  yet  been  the 
crowding  of  the  population  of  the  United 


LASSEN  PEAK  FROM  CINDER  CONE 
It  is  no  l()ntr»*r  necessary  for  the  American  to  ko  far  afield  to  find  an  active  volcano. 


and  buried  tlie  populous  cities  of  llercu- 
laneum  and  Pompeii. 

On  the  other  hand,  tlic  climate  of  the 
l.assen  Peak  region  is  not  such  as  to 
liave  encouraged  the  agricultural  devel- 


States  sufficient  to  people  the  meadow 
lands  of  the  region,  else  the  present  erup- 
tion of  Lassen  Peak  would  carry  a  tale 
more  pregnant  with  human  misery  than 
has  fortunately  been  the  case. 


Why  doesn't  the  farm  pay?  For  many  years  skilled  and 
industrious  cultivators  of  the  soil  have  been  wondering  why 
they  have  no  more  than  made  both  ends  meet.  A  comfortable 
living  for  themselves  and  their  families  was  about  the  only 
reward  for  their  labor.  Mr.  F.  G.  Moorhead,  the  agricultural 
expert,  has  prepared  for  TECHNICAL  "WORLD  MAGAZINE  an 
article  on  the  situation  that  should  prove  of  tremendous  value 
to  every  farmer.  In  a  direct  and  pointed  fashion  he  has  told 
specifically,  and  with  figures  to  back  his  statements,  what  the 
trouble  is  and  what  is  the  remedy.  • 
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Squatters  Out  at  Coney  Island.  Sanded, 
Not  Snowf:d  In 

SANDED  IN 

A  COLONY  of  squatters  in- 
habits the  beach  but  a  little 
way  from  Coney  Island's  daz- 
zling night  illumination.  They 
have  built  homes  for  themselves 
from  driftwood  and  there  they 
live  the  year  round  in  the  shadow 
of  the  great  pleasure  resort. 
Their  greatest  enemy  is  not  the 
cold  in  the  winter  time  but  the 
blowing  sand,  which  threatens  to 
completely  bury  them  when  the 
winds  roar  in  from  the  ocean. 


Bovs  Looking  kok  Camp  Sites  Came  Down  i\  the  Warm  D.\ys 
,\ND  Dug  a  Cahin  Out  oe  the  Sand 


CURIOUS  METHOD  OF  IRRIGATIUX  USED  IN  NORTHERN  INDIA 
It  consists  of  a  sorios  of  wheels  or  pulleys  and  cords,  and  is  known  as  the  Sultan  water  lift.    By  this  means  two  oxen  and 

a  man  can  irrigate  about  five  ;ur<'s  a  day. 

it? 
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REAL  WORK 
FOR  BOY 
SCOUTS 


Mountain  Climbing 
The  tall  stepladder 
takes  the  place  of  a 
cliff  or  a  building  when 
the  rescue  of  a  compan- 
ion is  practiced. 


Erecting  Aerials 
Wireless  is  part  of  the 
equipment  of  the  boy 
scouts  who  exhibited 
their  work  in  Central 
Park,  New  York. 


Si 


THE  GYROSCOPE  CAR  FOR  RAILROAD  TRAFFIC 


RUNS  GYRO  AUTO 

CCHILOWSKY,  Russian  engineer,  be- 
lieves  wholly  in  the  monorail  system, 
the  principle  of  which  was  first  devel- 
oped by  Brennan,  an  Englishman.  The 
Russian  recently  appeared  on  the  streets 
of  South  Kensington,  England,  with  an 
automobile  of  gigantic  proportions,  sup- 
ported by  but  two  wheels.  The  machine 
worked  on  the  gyroscopic  principle,  but 
it  weighed  three  tons  and  was  capable 
of  running  at  a  speed  of  only  four  miles 
an  hour.  The  same  engineer's  monorail 
train  was  demonstrated  before  the  Im- 
perial College  of  Science  and  Tech- 
nology, and  worked  successfully.     It  is 


distinguished  by  the  fact  that  but  a  very 
small  gyroscope  seems  to  be  necessary 
for  its  operation,  and  that  only  on  the 
electromotive  unit. 

The  objections  which  have  prevented 
the  gyroscopic  principle  from  being 
used  for  transportation  have  been  the 
difficulty  of  handling  the  machine  on 
curves.  This  difficulty  has,  however, 
been  overcome  to  a  certain  degree  by 
Schilowsky,  and  he  may  have  solved  the 
problem  through  a  governor  which 
adjusts  the  speed  of  the  gyroscope.  If 
he  has,  the  long  expected  revolution  in 
methods  of  transportation,  with  all  side 
shocks  eliminated,  as  in  the  bicycle, 
should  follow. 


THE  GYRO  AUTOMOBILE  WHICH  WEIIGHS  THREE  TONS 
It  ran  successfully  througli  thu  streets  of  an  English  town  at  four  miles  an  hour.    It  is  still  far  from  practical. 
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LAUNCH  NEW 
SUBMARINES 

A  MERICA'S  newest 
^^  submarine  boats, 
K-5  and  K-6,  have  re- 
cently been  launched  on 
the  Atlantic  Coast.  They 
are  known  as  submarine 
torpedo  boats  and  rep- 
resent the  most  powerful 
and  effective  vessels  in 
the  navies  of  the  world 
for  traveling  at  high 
speed  on  the  surface  and 
having  great  range  of 
action  under  water. 

j« 

USEFUL  RITES 

A  FLOOD  in  the  Si- 
■^  lanus  River,  Cali- 
fornia, swept  out  a 
section  of  telephone 
poles  and  in  order  to  put  the  line  into 
service  promptly,  the  engineers  hit  upon 
the  scheme  of  sending  up  a  number  of 
kites.  By  this  means  a  bridle  wire  was 
carried  over  the  river  and  this  in  turn 
was  used  to  fetch  over  the  phone  wires. 


Now  Called  Torpedo  Boats 

The  now  submarines  for  tlio  Navy  are  so  large  and  powerful  that  they  arc  called 

submarine  torpedo  boats. 


STUFFS  SAUSAGES  ELEC- 
TRICALLY 

"XTTE  electric  power  control  of  the  auto- 
matic sausage  stuffer  is  so  arranged 
that  the  sausages  are  quickly  and  evenly 
filled. 

To  achieve  this  result,  the  governor — 
the  small  weight  on  the  lever  at  the  bot- 
tom of  the  picture — is  adjusted  for  the 
pressure  required  in  the  sausage.  When 
the  outlet  at  the  bottom  of  the  large 
sausage  cylinder  is  opened,  the  electric 
drive  motor  forces  down  the  piston  in  the 
cylinder,  compressing  the  sausage.  When 
the  pressure  reaches  the  predetermined 
point,  the  governor  is  lifted,  throwing  off 
the  electric  current  until  the  pressure 
again  decreases  .^after  more  sausage  has 
been  forced  from  the  cylinder.  When 
sufficient  sausage  has  left  the  outlet  from 
the  cylinder  to  lower  the  pressure  within 
the  cylinder,  the  governor  weight  auto- 
matically drops,  switching  on  the  current 
to  the  motor  that  gperates  the  plunger  in 
the'-l&rge  sausage  cylinder.  Thus  econ- 
omy, is  effected  in  the  use  of  current, 
whic!i-ns  only  "required  during  a  part  of 
the  time  that  work  is  being  done  in 
manuf^iH*!!^^  t^e  sausages. 


Stuffs  Sau- 
SAGF^  Evenly 
The  motor 
hums  and  the 
links  come 
shootinK'  out  of 
the  mouth  like 
water  from  a 
hoM>. 


S5 


36 


TECHNICAL   WORLD    MAGAZINE 


TREES  TO  HIDE  ELEVATED 

A  N    educational    institution    in    Chi- 
^^  cago  has  hit  upon  the  plan  of  mak- 


Better  View  of  the  "L" 

Big  trees  are  grown  in  Chicago  to  shut  out  the  elevated 

railroad  structure. 


ing  use  of  maple,  poplar,  and  other  tall 
shade  trees  to  shut  ofif  the  view  of  the 
elevated  railway  struc- 
ture in  close  proximity 
to  its  grounds.  This 
year  for  the  first  time 
the  tops  of  the  trees  are 
making  effective  screens. 
The  trees  were  planted 
in  a  straight  row  and  so 
close  together  that  in  the 
spring,  summer,  and 
part  of  the  fall  the  foli- 
age will  be  so  profuse 
that  the  desired  result 
will  be  accomplished. 
It  has  been  suggested. 


on  the  other  hand,  that  the  planting  of 
trees  along  the  elevated  tracks  might  be 
encouraged,  to  shut  off  the  view  of  the 
unsightly  back  yards  and  rear  porches 
that  presents  itself  to  passengers  on 
the  trains  and  for  some  years  the  ele- 
vated people  themselves  have  tried  to 
influence  owners  and  tenants  in  this 
direction. 

The  modern  tendency  in  civic  life  is 
to  make  the  best  of  a  bad  outlook.  With 
increasing  congestion,  it  is  not  always 
possible  for  even  those  comparatively 
well  to  do  to  avoid  living  in  a  neighbor- 
hood that  has  certain  distinctive  draw- 
backs. By  such  methods,  however,  as  are 
here  outlined,  such  disadvantages  can  be 
largely  minimized. 


Exclusively  for  Women;  Two  Kinds  of  New  York 

Hotels 
In  one  a  girl  may  obtain  a  clean  bright  room  for  twenty- 
five  cents.    It  was  built  by  Miss  Sarah  Switzer,  a  New 
York   philanthropist.    The  otlfer  is  a  finer  hotel  which 
caters  to  women  of  more  means — the  Martha  Washington. 


I 


DESIGNS  BADGE  FOR 

SUFFRAGETTES 

A   NEW  YORK  sculptress  has  finished 

■^    a  medal  to  be  worn  by  the  suffrage 


tions.  On  one  side  is  a  head  of  Mrs. 
Emmeline  Pankhurst  and  on  the  other 
a  design  called  "forcible  feeding".  It 
depicts  a  scene  in  Hollaway  jail,  Eng- 


FOUR   MONTHS 
ON  AN  IVORY 
ELEPHANT 


The  Indian 
carver  will  get 
about   one    hun- 
dred dollars  for  his 
labor.   The  old  trade 
used  to  be  supported  by 
royalty    and    the    carvings 
were  never  sold. 
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$100,000  FROM  THE  KITCHEN 


By 
HOWARD    C.    REGLEY 


M 


RS.  ELIZABETH  S.  TAY- 
lor's  summer  kitchen  and 
her  gasoline  stove  formed 
the  corner  stone  of  a  busi- 
ness that  is  now  worth  one 
hundred  thousand  dollars  a  year  and 
just  because  the  principle  of  her  first 
process  of  cooking  is  still  maintained. 
From  coast  to  coast  the  product  is 
known  in  thousands  of  homes.     Prod- 
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Where  the  Fortune  Started 
Mrs.  Taylor  insisted  on    turning  licr  back   bccausi'   she  is 
her  photosfraph  taken,  but  tliis  is  the  kitchen  at  Santa 

igal  sons  who  return  to  family  firesides 
eat  Mrs.  Taylor's  preserves  unenlight- 
ened, and  congratulate  their  mothers; 
for  it  is  still  *iiome-made",  even 
though  the  plant  in  Orange  County, 
California,  is  now  turning  out  three 
hundred  tons  a  year,  and  the  shipments 
are  made  in  car-load  lots. 

The  beginning  of  the  business  dates 
back  twenty  years.  In  the  fall  of  1893, 
the  Taylors,  who  lived  on  a  twenty- 

ss 


acre  ranch  in  Orange  County,  had  little 
money,  but  a  great  deal  of  canned  fruit 
that  Mrs.  Taylor  had  put  up  for  the 
delectation  of  a  brood  of  robust  chil- 
dren. At  Christmas  time  money  was 
scarce ;  so  the  Taylors  packed  two  hun- 
dred pounds  of  fruit  and  sent  it  back 
to  the  relatives  and  friends  at  their  old 
home  in  Freeport,  Illinois,  in  lieu  of 
gifts. 

But  jVIrs.  Taylor  had 
canned  even  better  than 
she  knew.  When  the 
Freeporters  sampled  the 
fruit  and  preserves  they 
were  mightily  pleased. 
The  Taylor  present  had 
been  a  generous  one,  but 
it  soon  melted  away. 
The  relatives  had  given 
their  neighbors  a  taste 
of  the  fruit,  and  they  had 
cried  for  more.  There- 
upon a  letter  sped  West 
asking  for  the  privilege 
of  buying  fruit  canned 
in  California.  The  re- 
sponse was  such  that  the 
home  supply  ran  dan- 
gerously low.  From  that 
day  to  this  there  has 
been  no  let-up. 

The  second  year,  Mrs. 

Taylor's  son,  John,  then 

sixteen  years  old,  was  sent  to  Freeport 

to  take  orders — a  vastly  different  John 

from  the  John  of  the  present. 

"You  should  have  seen  me  then,"  he 
remarked  as  he  passed  a  sheaf  of  orders 
to  the  shipping  clerks.  .  'T  was  as  green 
as  they  jijiade  'em  in  those  days.  Big 
awkveipTO  bashful  kid,  I  was — Gee,  I 
was  so  bashful  I  could  hardly  talk  to 
a  woman  when  she  came  to  the  door. 
A  year  or  two  ago  a  woman  who  has 


too   modest  to   iiave 
Ana,  California. 
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been  patronizing  us  since  the  begin- 
ning told  me  that  she  gave  me  her  first 
order,  not  because  she  really  wanted 
the  fruit,  but  because  I  was  such  a  big 
awkward  country  boy  that  she  felt  sorry 
for  me." 

The  second  year,  the  Taylors  put  up 
fifty-four-dozen  cans  of  fruit.  The  year 
following,     the     mother 


no  end.  The  twenty-acre  orchard,  once 
the  sole  support  of  the  family,  nov/ 
stands  in  the  background.  The  trees 
are  big  and  fat  and  lazy,  and  look  as 
if  they  might  be  saying,  "The  folks  are 
rich;  we  don't  have  to  work  any 
more !" 

Today,   consignments  of  fruit   from 


quit  the  kitchen,  and 
using  gasoline  stoves  in 
a  shed,  put  up  one  hun- 
dred and  sixteen  dozen 
cans.  Son  John  con- 
tinued his  trips  East,  and 
gradually  increased  his 
territory  as  his  nerve  de- 
V  e  1  o  p  e  d.  Today  the 
business  has  reached  the 
three  -  hundred -tons- a- 
year  point.  Mrs.  Tay- 
lor's way  of  canning 
fruit  tells  the  story,  but 
business  integrity  has 
had  a  great  deal  to  do 
with  the  building  of  a 
one  -  hundred -thousand- 
dollar  business. 

It  is  a  family  afiFair,  this  Taylor  fac- 
tory. Mother,  father,  and  the  boys  run 
the  place.  Every  year  since  the  first 
the  plant  has  grown.  It  looked  big  to 
them  when  it  boasted  of  half  a  dozen 
gasoline  stoves;  the  other  day  John, 
the  bashful,  was  out  in  the  back  lot, 
issuing  orders  for  the  tearing  down  of 
a  building  containing  one  hundred  and 
twenty  electric  cookers,  and  the  erec- 
tion of  a  gigantic  reinforced  concrete 
kitchen,  which  will  have  a  bigger  ca- 
pacity than  its  predecessor,  and  will  be 
equipped  with  a  modern  battery  of 
electric  cookers. 

The  first  ofiice  on  the  place  was  six 
feet  square.  A  big  concrete  structure, 
with  room  for  a  dozen  ofiice  desks,  now 
serves  as  a  home  for  the  order  and 
shipping  department.  A  magnificent 
country  home  graces  the  spot  where 
the  old  home  stood.  Prosperity  is 
evident  wherever  one  turns.  Of 
the  making  of  improvements  there  is 


How  THE   BlSlNESS  GrK\S' 

In  spite  of  the  increase  in  size  of  the  plant  the  flavor  and  the  way  of  cooking  have 
remained  the  same,  so  the  product  is  in  demand  all  over  the  country. 


the  Taylor  factory  go  out  to  Cuba, 
Sweden,  Manila,  and  other  remote 
points  beyond  our  mainland,  but  the 
biggest  share  of  the  plant's  output 
goes  to  the  comfortably  well-to-do 
luxury-loving  people  of  the  Middle 
West — the  people  who  would  do  their 
own  canning  if  they  didn't  know  of 
those  who  could  beat  them  at  their 
own  game. 

The  whole  secret  of  the  success 
scored  by  the  Taylors  seems  to  lie  in 
the  fact  that  they  have  developed  a 
big  plant,  and  yet  maintained  the 
home-cooking  flavor.  In  order  to  do 
that,  they  have  never  once  dumped 
their  fruits  into  huge  cauldrons  and 
cooked  them  by  the  various  devices 
known  to  commercial  canners.  In  the 
first  place,  every  bit  of  fruit  used, 
Vv^hether  grown  upon  their  own  trees 
or  shipped  from  a  valley  one  hundred 
miles  away,  is  permitted  to  ripen  upon 
the  tree.     When  it  reaches  the  factory 
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it  is  peeled  by  hand  with  a  knife,  and 
then  it  is  cooked  in  a  shallow  porcelain 
pan  on  an  electric  burner,  after  the 
fashion  of  the  housewife  in  her  own 
kitchen.  Every  piece  of  fruit  gets  indi- 
vidual attention,  and  one  of  the  Taylor 
boys  runs  the  kitchen. 

"We  don't  dare  to  hire  a  canner  to 
run  it,"  said  John.  "You  never  can  tell 
what  a  stranger  will  toss  in  to  hasten 
the  process  or  make  the  work  easier. 
We  simply  have  to  boss  the  job  our- 
selves." 

Another  important  question  con- 
cerns the  source  of  the  sugar  supply. 
It  would  seem  that  sugar  could  be  pur- 
chased reasonably,  inasmuch  as  it  is 
extensively  produced  at  the  beet-sugar 
refineries  in  Orange  County ;  but  no. 
"Our  sugar  comes  from  Manila,"  John 
remarked.  "We  use  cane  sugar.  Local 
sugar  is  twenty  cents  a  sack  cheaper, 
and  we  could  save  thousands  of  dollars 
by  using  it,  but  we  get  better  results 


with  cane,  I  can't  tell  you  why  cane 
gives  better  results,  for  I  do  not  know. 
It  is  no  purer,  nor  is  it  heavier,  but  we 
can  get  results  with  it  that  we  cannot 
obtain  with  beet  syrups." 

Business  integrity  counts  for  a  whole 
lot  in  the  conduct  of  the  business.  The 
Taylors  select  fancy  orchards,  buy  the 
fruits,  and  personally  superintend  the 
whole  process  until  they  are  packed. 
Then  they  ship  to  the  East  in  carload  lots 
and  distribute  from  a  central  point. 
They  do  an  enormous  from-producer- 
to-consumer  business.  Barring  what 
the  transportation  companies  take,  and 
the  cost  of  production,  the  remainder 
of  the  annual  income  stays  in  the 
family. 

Initiative,  business  integrity,  hustle, 
quality,  competition-meeting  prices, 
and  keep-it-all-in-the-family  methods 
have  made  a  one-hundred-thousand- 
dollar  business  grow  out  of  a  stew  pan 
on  Mrs.  Taylor's  kitchen  stove. 


SIT  DOWN  TO  THE  JOB 


By 
HAROLD     GARY 


M 


Y  friend  and  I  took  our  first 
job  when  we  were  fourteen 
years  old.  A  contractor,  who 
was  tearing  down  the  old 
high  school  building  and 
had  the  right  to  all  the  lumber  he  could 
salvage,  employed  us  to  pull  nails  and 
we  each  got  seventy-five  cents  a  day  for 
ten  hours'  work  with  a  claw  hammer. 
The  first  five  hours  went  by  before  we 
discovered  that  we  could  extract  about 
twice  as  many  nails  an  hour,  if  we  sat 
on  a  wooden  horse,  than  we  could  if  we 
stood  up ;  so  we  soon  had  an  arrange- 
ment that  facilitated  matters. 

When  the  contractor  came  around  to 
see  how  we  were  getting  along,  the  sight 
was  too  much  for  him.    We  were  work- 


ing industriously,  but  we  were  sitting 
down  and  it  seemed  that  the  ethics  of 
carpenter's  apprentices  was  being  vio- 
lated ;  we  almost  lost  our  vacation  work. 
He  stormed  at  us  for  fifteen  minutes  and 
thereafter  we  sat  down  only  when  we 
knew  that  neither  he  nor  the  foreman 
was  near.  But  that  was  years  ago,  be- 
fore there  was  a  science  of  fatigue,  be- 
fore the  contractor  knew  that  not  only 
youngsters  doing  their  first  manual  labor, 
but  even  full-grown  men  get  tired,  and 
that  it  is  better  for  them  and  for  the 
progress  of  the  work  that  they  be  com- 
fortable every  minute  of  the  day.  I 
don't  know  whether  or  not  that  man  who 
made  us  stand  up  knows  now  that  he 
made  a  mistake,  that  he  lost  money  when 
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he  made  us  live  up  to  the  ethics 
of  the  claw   hammer.     But   he 
did.     The  study  of  fatigue  has 
proved   the  case   and   today   the 
manufacturer   who   uses   modern 
methods    is    applying    himself    to 
that  very  principle. 

Frank  B.  Gilbrcth,  a  consulting 
engineer  of  Providence,  Rhode 
Island,  working  to  increase  the 
output  and  efficiency  of  manual 
laborers  and  skilled  artisans,  has 
established  a  fatigue  museum 
in  which  most  of  the  exhibits 
are  peculiar  kinds  of  chairs. 
He  is  teaching  the  doctrine  of 
sitting  down  to  the  job,  prov- 
ing to  manufacturers  that 
comfort  and  increased  output 
go  hand  in  hand  and  that  every  man 
does  better  and  feels  better  if  he  sits 
down  to  the  task  than  if  he  is  forced  to 
stand.  Just  as  the  brick  layer  is  made 
efficient  by  the  elimination  of  unnecessary 
movements,  so  the  motorman  on  a  street 
car  is  made  more  alert  by  a  stool  con- 
veniently placed  for  his  comfort. 

For  most  workers  all  that  is  necessary 
is  an. ordinary  chair  with  long  legs,  but 
this  fact  came  out  only  after  long  study, 
even  though  the  example  of  the  book- 
keeper and  his  high  stool  has  been  before 
the  experimenter  as  long  as  bookkeeping 
has  been  necessary  to  trade  and  industry. 
But  it  was  found  that  the  necessary  thing 
is  an  individual  chair,  a  chair  made  for 
the  worker  so  that  it  fits  his  particular 
body  and  provides  the  proper  leverage 
for  his  feet,  if  he  needs  it.  Modern 
preachings  regarding  health  are  being 
followed  because  it  pays  to  do  so. 

Employers  who  use  filers  in  their  fac- 
tories have  considered  it  impossible  for  a 
man  at  such  a  task  to  sit  down.  It  has 
been  necessary  to  stand  at  the  bench  all 
day  long  and  brace  with  the  feet  in  order 
to  get  the  proper  pressure  on  the  file. 
Men  who  worked  at  the  trade  said  that 
it  could  not  be  done  sitting  down.  But 
they  were  thinking  of  the  ordinary  chair. 
Gilbreth  devised  one  with  a  "front 
porch,"  what  he  calls  his  "veranda"  chair. 


Vury  longr  less  for  a  special 
class  of  work. 


It  has  long  legs  that  bring  a  man  to  the 

proper  height  even  though  he  is  sitting 

down.     At  the  bottom  is  the  "veranda", 

a  brace  for  the  right  foot  which  enables 

the  man  to  get  all  the  leverage  that  is 

possible  when  he  is  standing 

up.     It  has  a  high  supporting 

back  and  otherwise  gives  real 

comfort  to  the  worker,  with 

the   result  that  he  turns  out 

more  work  in  actual  practice 

and  is  in  better  physical  shape 

at  the  end  of  the  day  than  he 

was  under  old  conditions. 

Another  chair  is  equipped 
with  well-oiled  casters  so  that 
it  can  be  easily  pulled  or 
pushed  about  from  place  to 
place  by  bench  workers,  elim- 
inating the  wasted  time  used  in  getting 
up  and  carrying  a 
chair,  a  real  disad- 
vantage that  the  em- 
ployer notices  and 
condemns.  The 
worker,  like  the  man 
working  in  an  office 
chair  on  casters,  can 
shoot  about  his  little 
space  almost  faster 
than  he  could  walk. 
One  exhibit  of 
the  museum  is  a 
set  of  w  o  o  d  e  n 
shoes  such  as  those 
used  by  German 
artisans.  They 
are  kept  to 
show  visitors 
what  not  to 
use,  for  they  produce  fatigue  and 
are  an  enemy  to  good  work.  It 
seems  like  a  small  mat- 
ter, but  the  testing 
machines  of  the  stu- 
d  e  n  t  s'  laboratories 
would  convince  any- 


The  "Veranda"  Chair 
"It   has  long  legs   that 
brinsr  a  man  to  the  prop- 
er hoig-ht  even  thougrh 
he  is  sitting  down."  A 
brace  gives  leverage 
needed  by  the  foot. 


A  chair  should  be  fitted  to 

the  workman  and  his  type 

of  work. 
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one  in  a  moment  that  the  heavy  awkward 
shoe  costs  the  employer  more  money  than 
it  saves  the  wearer. 

Gilbreth  demonstrated  that  the  jar  of  a 
foot  treadle  used  to  stop  power  machines 
caused  undue  fatigue  to  the  girl  oper- 
ating the  machine.  It  is  customary  for 
her  to  have  her  foot  on  it  all  the  time  so 
that  the  machine  can  be  stopped  instan- 
taneously. The  vibration  is  wearing  on 
muscles  and  nerves.  Gilbreth  devised  a 
simple  catch  that  enables  operators  to 
stop  the  machine  without  keeping  the  foot 
on  that  particular  treadle,  thus  eliminat- 
ing this  source  of  fatigue. 

Each    manufacturer,    practically    each 


machine,  needs  special  attention  from  the 
expert.  The  business  of  lessening  fa- 
tigue is  one  of  the  most  important  tasks 
of  the  efficiency  engineer.  Yet  a  knowl- 
edge of  this  fact  seems  to  be  one  of  the 
slowest  things  to  be  circulated  among 
manufacturers.  It  is  hard  to  make  them 
realize  that  a  man  works  better  sitting 
down  than  standing  up ;  that  a  little  de- 
vice suited  to  a  girl  or  a  ten-dollar-a- 
week  boy  will  make  any  difference  in  the 
cost  of  manufacture.  But  it  can  be 
proved  in  dollars  and  cents,  and  I  wish  I 
could  go  and  have  a  talk  with  that  con- 
tractor who  made  me  stand  when  I  was 
pulling  nails  out  of  old  lumber. 


STATE  ORCHARD  IN 
ROADWAYS 


By 
FRANK    G.    MOORHEAD 


F 


■'^RUIT  trees  along  the  road- 
sides, hundreds  of  miles  alto- 
gether; the  trees  to  be  pro- 
tected under  a  special  state 
law;  the  fruit  to  be  sold  and 


the  proceeds  used  for  the  maintenance 
of  the  highways;  this  is  the  novel  plan 
now  being  tried  out  in  Missouri. 
Already  there  is  a  state  highway,  lead- 
ing   clear    across    the    commonwealth, 
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which  is  lined  with  peach  trees;  it  is 
known  as*  the  Elberta  route,  because 
of  the  variety  of  the  trees  planted. 

Five    carloads    of    fruit    trees,    fifty 
thousand  altogether,  were  donated  for 


to  be  expended  in  grading,  repairing, 
and  maintaining  the  roads  along  which 
the  trees  are  planted. 

The  idea,  while  new  to  this  country, 
was   borrowed   from   the   thriftv    Ger- 


TO  MAKE  THE  ROADWAYS  WORK 
A  consijrnmiMit  of  fifty  thousand  fruit  troes  was  given  to  tho  State  of  Missouri  for  plantine-  on  the  highways.     A  special 

law  will  protect  the  fruit. 


the  purpose  by  one  nursery  firm,  the 
consignment  going,  in  equal  lots,  to 
eight  Missouri  counties,  billed  to  the 
officials  of  the  commercial  clubs.  The 
only  cost  to  the  clubs  and  to  the  State 
in  accepting  the  gift  was  the 
freight  on  the  trees  to  the  sev- 
eral points  of  shipment.  The 
nursery  company  not  only  made 
an  absolute  gift  of  the  fifty  thou- 
sand fruit  trees  but  it  also  pro- 
vided expert  supervision  in  their 
planting  and  information  for 
<^heir  care. 

A  special  law  will  be  asked 
for  at  the  next  session  of  the 
Missouri  state  legislature  by  the 
state  highway  engineer.  This 
law  will  make  these  trees  on 
the  roadside  the  property  of  the 
state  and  subject  to  state  protection, 
with  punishment  for  their  destruction 
or  abuse.  The  trees  will  be  pruned, 
sprayed,  and  cared  for,  under  state 
supervision,  and  the  crop  harvested  at 
the  best  possible  price,  the  proceeds 
going  to  the  state  highway  commission 


mans  who,  centuries  ago,  learned 
through  force  of  necessity  to  put  every 
idle  foot  of  ground  to  work  in  some 
maimer.  The  trees  will  take  the  place 
of     the     unsightly,      insanitary     weeds 


^^ 

Planting  thk  Trkks 

Members  of  the  commonwealth  gave  thi-ir  services  in  thus  enrichinif 

the  State. 


which  now  line  all  too  many  roadways. 
While  Missouri  is  adopting  the  idea 
in  this  manner,  an  Iowa  farmer  has 
adapted  it  to  the  extent  of  lining  the 
roadway  in  front  of  his  farm  with  apple 
trees,  announcing  that  the  fruit  is  free 
to  whosoever  desires  to  take  it  at  any 
time. 


44 


TECHNICAL   WORLD    MAGAZINE 


SHIP  FORTY-THREE-TON 
LOG 

A  FORTY-THREE-TON  log,  bound 
^^  from  Seattle  to  Kobe,  Japan,  proved 
too  much  for  the  transpacific  steamer 
Minnesota  recently  and  dropped  into  the 
hold  as  the  rigging  broke,  causing  about 
two' thousand  dollars  damage.  The  ship 
left  without  it  and  it  lay  on  the  wharf 
until  the  British  ship  Cyclops  stowed  it 
neatly  away  for  the  trip.  The  tree  trunk 
is  to  be  used  in  entirety — bark,  slivers 
and  sawdust — by  Japanese  lumbermen. 
However,  no  more  of  the  giants  are  to 
be  shipped  because  the  risk  and  task  of 
loading  is  too  great  for  the  profit  in- 
volved. There  is  a  point  at  which  the 
most  speculative  business  man  must 
necessarily  call  a  halt. 


Swinging  a  Giant  of  the  Forest  Aboard 


A  Forty-Three  Ton  Chunk  of  Wood 

The  first  time  the  logr  was  put  on  a  steamer  the 

rig  broke  and  damaged  the  vessel. 

BUOY  MADE  OF  CON- 
CRETE 

TTHE  last  use  to  which  one 
would  believe  that  concrete 
could  be  put  is  that  of  a  water 
buoy,  yet  such  material  has  been 
employed  for  this  purpose  at 
Kingston,  Jamaica.  Boats  are 
moored  to  this  buoy,  and  it  is 
stated  that  the  new  material 
proves  just  as  satisfactory  as 
steel,  costing  only  about  half  as 
much.  The  mooring  chain,  how- 
ever, is  inclined  to  wear  upon  it. 
and  to  obviate  this  the  bottom  of 
the  buoy  is  made  concave.  A 
small  pump  hole  on  the  top  of 
the  buoy  provides  for  pumping 
out  all  leakage.  The  nearest  ap- 
proach to  this  use  of  concrete 
is  that  of  the  concrete  barges  that 
have  been  tried  on  the  River 
Tiber,  Italy. 


ROCK-DWELLERS  SOUGHT 
BY  EPICURES 

TTHE  pholas  or  boring  clam  of  the 
Northwest  Coast  has  been  watched 
by  scientists  for  many  years ;  the  in- 
vestigators have  been  content 
to  sit  on  the  beach  for 
hours,  at  low  tide,  en- 
deavoring to  ascertain 
how  and  why  the  , 
mollusks  drill  into  ^ 
the  sandstone  ^ 
ledges  for  an 
abode,  when  there 
are  acres  of  tide 
fiats  available  for 
that  purpose. 

The  epicure 
has  been  inter- 
ested in  the 
pholas  for  a 
comparatively 
short  period  and 
from  different  mo 
tives.  His  query  is : 
"How  can  I  get  them 
out  readily?"  rather 
than :  "How  and  why 
do  they  get  into  the 
rock?"  He  has  found  that  the  meat  of 
the  pholas  is  very  tender  and  sweet  and 
that  rock  oyster  soup,  as  served  up  at 
the  various  seaside  resorts,  is  a  delectable 
dish. 


Where  the  Fholas  Hides 
The  rock-borinjT  clam  of  our  Northwest 
Coast  is  a  di-licate  morsel  when  prop- 
erly prepared. 


Along  the  Oregon  Coast,  dynamite  is 
often  used  to  dislodge  the  pholades 
from  their  rock  abodes  but  ordinarily 
a  crowbar  or  pickax  will  serve  the 
same  purpose.  Scattered  along  the 
shores  of  Puget  Sound  are  extensive 
pholas  beds  and  the  de- 
mand  for  the 
toothsome  bi- 
valve is  con- 
stantly grow- 
ing among  the 
epicures. 


RATTLESNAKE 
FARM 

I  N  Brownsville, 
Texas,  right 
on  the  "edge 
of  trouble" 
just  now,  F. 
B.  Armstrong 
has  a  rattle- 
snake farm.  It 
is  not  difficult  to 
collect  the  snakes  and 
they  breed  in  great  num- 
bers. He  sells  many  of 
them  to  museums,  collectors,  and  similar 
markets,  but  his  biggest  profit  is  in  the 
rattlesnake  oil  for  which  there  is  a  con- 
stant demand.  This  brings  eight  dollars 
an  ounce. 


MAKES  RATTLESNAKE  OIL 
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HOLE  IN  FLOOR  TELLS  TIME 

IVyiOUNTED  in  a  tile  floor,  the  house 
^^*-    clock  of  the  Hotel  Bancroft,  Wor- 
cester, Massachusetts,  is  always  on  the 
job   with   a   yellow 
glow  to  call  atten- 
tion to  its  posi- 


Tin 


tion.    The 
plate- 
glass 
(^fystal    is 
an   inch 
thick    and 
two   feet 
in    diam- 
eter,   the 
n  u  m  e  r  a  1  s 
having-  been  cut 
on     the     under 
side    with    a 

sand  blast.  Beneath  each  of  the  latter, 
eight  inches  below  the  plate  of  heavy 
glass,  is  a  ten-watt  tungsten  lamp,  placed 
horizontally.  The  clock  is  wound  by  an 
electric  motor  which  derives  power  from 
three  dry  batteries  which  should  keep  it 
going  for  approx- 
imately a  year 
and  every 
hour 


the  clock  is  set  by  telegraph.  Its  accu- 
racy and  position  have  made  it  a  valuable 
advertising  feature  for  the  hotel.  A 
hollow  space  between  the  floor  tiles  is 
provided  to  carry  ofif  the  heat  from  the 

electric   bulbs 
and    a    rub- 
ber washer 
is  pi  aced 
between 
the  bronze 
mounting 
rings   to 
provide 
for    ex- 
pansion and 
contraction.   Auto- 
matically, each 
Florists  of  .Alaska  guest     who     enters, 

sets  his  watch. 


arly  suiiinicr  sun  of  tlio  northland  shines  for  twi'Mty-two 
liouis  a  day  and  luxurious  growths  are  developed. 


■     ^ 

ALASKA  FLOWER  MERCHANT 

'X'HAT  flowers  from  open  gardens  are 
■"•     sold  in  Alaska  doesn't  sound  plausi- 
ble but  that  i's  what  is  done  by  a  number 
of    people     in     interior 
Alaska.   Under 
the  bright 
n, 


TIME  FOR  TIME-KILLERS 


When  you  come  into 
this  hotel's  lobby  you 
know  in  a  moment 
whether  you  are  on 
tiine  for  your  engage- 
ment. 


l'i;Li,n\\iAi,    iHE  FLAG 

The  sfulls  at  Goat  Island,  California,  find  a  wonderful  home  near  the  naval  training  school.    Wherever  the  navy  lias  a 
restinif  spot  the  big  silver  winged  birds  can  be  found  sweeping  the  horizon  in  clouds. 


which   shines  over  twenty-two 

the    early    days    of    summer, 

flowers  grow  rapidly.  The 

gardens  are  cultivated 

with  care  and  soon 

all    kinds    of 

flowers  from  the 

demure  daisy  to 

the  fragrant 

rose  appear  in 

profusion. 

The    bouquets 

find    a    ready 

sale. 

SAVANNAH 
CELEBRATES 

ENCOURAGED 

by  the  unbounded 
success    of    the    recent 
street  carnival  and 
floral     parade,     which       This  in 
was  the  first  the  city       ''''"'"'' 


hours   in 


Motorcycle  Float 


had  ever  attempted,  Savannah,  Georgia, 
is  planning  a  mammoth  open- 
festival  for  the  fall  that 
will    rival    the    Mardi 
Gras  in  splendor 
and  widespread  in- 
terest.   It  is  pro- 
posed  to   make 
it  an  annual 
aflFair. 

One     hundred 
mo  tor -driven 
vehicles     were 
entered  in  the 
floral   parade, 
directly  follow- 
ing a  great  mili- 
tary     display. 
Many    of    the    de- 
signs    in    floats    be- 
poke  the  native  appre- 
ciation of  the  artistic 
and  beautiful  in  flowers 
and  decorations. 


novation  in  vehicles  for  parades  was  the 
of  a  prize  in  the  Savannah,  Georgia, 
festival. 
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lASTWORD  IN 
MILITARY  SCDUnNG 


By  William.  N.  Taft 


BECAUSE  it  is  entirely  new, 
and  unknown  abroad,  the 
secret  of  the  telephoto  camera 
is  jealously  guarded  by  the 
War  Department  and  the  de- 
scriptions of  it  vouchsafed  by  the  offi- 
cers of  the  Signal  Corps  are  vague 
and  lacking  in  detail.  No  photographs 
of  the  camera  itself  are  allowed  to  be 
published  and  the  specifications  of  the 
apparatus  used  are  carefully  locked  in 
the  archives  of  the  War  Department. 

The  use  of  the  telephoto  camera  is 
simplicity  itself. 

The  scout,  carrying  the  camera  and  a 
tripod,  is  sent  out  on  horseback  in  ad- 
vance of  the  main  force  of  the  army. 
He  knows  the  general  direction  in 
which  the  enemy  lies  and  it  is  his 
duty   to   obtain   a   clear   picture    of 
their  encampment  or  line  of  march 
— a   highly   dangerous   undertak- 
ing with  the  old-style  camera. 
Once  the  scout  locates  the 
enemy,  however,  he  sets  up 
his  tripod,  points  his  cam- 
era in  the  direction  of 
the   opposing 
force,  focuses 
it   with   the   aid 

of  powerful  field  glasses  and  snaps 
several  pictures  of  the  army  at  a 
distance  of  from  five  to  ten  miles. 

To  the  naked  eye  the  troops  at 
that  distance  would  appear 
like  tiny  specks,  if  they  were 
visible  at  all.    To  the  eye 
of   the   telephoto   camera 
the  smallest  detail  is  dis- 
tinct and  separate. 

4S 


The  secret  of  the  new  camera  of  the 
War  Department  lies  in  the  fact  that  it 
is  a  snapshot  telephoto  requiring  only 
a  quarter  of  a  second  for  each  exposure. 
The  composition  of  the  lens  and  the 
arrangement  of  the  interior  of  the 
camera  are  also  said  to  be  unique. 

As  soon  as  the  scout  has  taken  his 
pictures  of  the  enemy  at  a  distance 
where  they  are  almost  invisible,  he 
packs  up  his  apparatus,  mounts  his 
horse,  and  gallops  back  to  headquar- 
ters where  he  finds  a  portable  dark 
room  already  set  up.  Within  twenty 
minutes  the  plate  has  been  developed 
and  dried  in  a  solution  of  carbonate  of 
potash,  which  renders  the  emulsion  so 


hard  that  it  can  be 
towel  without  in- 
enlargement  is 
within  three- 


rubbed  with  a 
juringit.    An 
then  made  and, 
quarters  of  an 
hour    after    the 
scout  returned  to 
camp  with  the 
plates,    a    large    photo- 
graph of  the  enemy  is  ready  to 
be  placed  before  the  members  of 
the  general  stafif  for  study  and 
decision  as  to  future  movements. 
While  this  photograph  is  being 
examined,   the   dark-room   oper- 
ator  is  making  a  ''positive"  or 
lantern   slide   from   the   original 
plate.     In  a  short  time  this,  too, 
is    ready    for    use    and    the 
commanding  officer  and  his 
aides  are  enabled  to  see  on  a 


Electric  Semaphork 

Dispatches  and  orders  can  be  sent  at  night  by 

this  new  army  wireless.    The  soldier  waves  a 

wand  with  an  electrically  liRhted  tip. 
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screen  precisely  how  the  enemy's 
forces  appeared  less  than  an  hour 
before. 

By  taking-  a  series  of  views  with 
this  new  military  camera,  the  tele- 
photo    scout,    if    he    is    able    to 
secure    a    sufficiently    elevated 
point  of  outlook,  can  present 
an   immense  extent  of  terri- 
tory.   The  pictures,  when  en- 
larged, can  be  put  together 
in  panorama  fashion  so  as  to 
enable  the  officers  of  the  gen- 
eral staff  to  glance  over  the  en- 
tire scene  of  operations.     As  the 
scouts,  mounted  on  fast  horses, 
constantly  fetch  new  pictures  to 
headquarters,    every    fresh    move 
of  the  enemy  can  be  followed  in 
minute  detail  from  hour  to  hour. 

In  connection  with  this  scouting 
work  the  field  telephone-telegraph 
and    the    electric    semaphore    have 
been  devised  to  provide   for  more 
rapid  communication  between  head- 
quarters and  the  outposts. 

The  first  of  these  inventions 
is  the  outgrowth  of  the  "field 
buzzer",    originally    a    very 
primitive    instrument    but 
now    developed    into    a 


telephone  and  telegraph  combined, 
the  whole  apparatus  being  packed 
in  a  box  which  one  can  almost 
carry  in  one's  pocket. 

Under  war  conditions  the  line 
of  communication  represented 
by  an  insulated  wire  is  rap- 
idly unwound  from  a  reel 
cart  and  carried  forward  to 
the  most  advanced  outpost, 
either  lying  along-  the 
ground  or  tossed  over  the 
branches  of  trees  to  provide 
against     interruption     or    tan- 

When  it  is  desired  to  send  a 
message,   the   man   with   the 
instrument  taps  the  wire  by  fix- 
ing  upon    it   a   clip   which   bites 
through  the  insulation.     He  can 
then     communicate    with    head- 
(juarters,   giving   information   or 
asking     for    orders,     either    by 
working"  the  buzzer  in  the  Morse 
code  or  by  talking  over  the  tele- 
phone, a  little  cup,  attachable  to 
his   ear,   serving   as   the   re- 
ceiver. 

In  this  manner  it  is  possible 
to  keep  headquarters 
informed  of  every  detail 
happening  at  the  out- 
posts. 


THE  NEW  KIND  OF  ARMY  SCOUT 

When  a  battle  is  in  progress  or  when  the  enemy  is  maneuvering-  ho  will  rush  back  to  the  commander  at  intervals  with  a 

fresh  picture  in  which  every  detail  is  shown  better  than  he  could  see  it  himself. 


BRIDGE  HIDES  FROM  FLOODS 

By 
HARLAN    D.    SMITH 


ANEW  type  of  bridge  now  be- 
ing introduced  extensively  in 
Kansas  by  the  highway  engi- 
,  neer  of  that  State  promises 
^  to  save  hundreds  of  thou- 
sands of  dollars  in  Kansas'  bridge  bills. 
It  is  a  bridge  adapted  to  streams  that 
carry  little  water  normally,  but  which 
are  subject  to  occasional  wild  esca- 
pades when  the  water  runs  at  flood 
height  for  a  few  hours,  carrying  every- 
thing— bridges  included — before  it. 
The  "low  water"  bridge,  designed  by 
W.  S.  Gearhart,  costs  only  one-third  as 
much  as  the  high  bridges  usually  built 
along  these  streams ;  it  is  of  reinforced 
concrete  and,  therefore,  doesn't  wash 
out.  High  waters  flow  harmlessly 
over  it.  Mr.  Gearhart  is  the  state  en- 
gineer at  the  Kansas  Agricultural  Col- 


lege— the  state's  highway  chief — and  a 
large  part  of  the  good  reputation  he  is 
making  in  Kansas  as  a  highway  im- 
prover is  due  to  his  introduction  of 
these  low  water  bridges. 

Other  points  of  excellence  in  this 
type,  aside  from  those  mentioned, 
make  it  the  ideal  bridge  for  many  Kan- 
sas streams.  It  is  built  very  low  to 
the  bed  of  the  stream,  the  underside 
of  the  bridge  floor  being  only  from 
twenty  to  thirty  inches  above  the  sur- 
face of  the  water,  as  it  runs  normally. 
This  places  the  structure  on  a  level 
with  the  road,  thereby  eliminating  the 
long  pulls  that  are  necessary  on  the 
steep  approaches  to  the  high  bridge. 
If  one  remembers  that  Kansas  farmers 
have  some  pretty  heavy  loads  of  crops, 
occasionally,  it  is  easy  to  see  why  the 
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low  bridges  have  become  popular  with 
farmers. 

It  required  considerable  argument 
on  the  part  of  the  state  engineer  to 
convince  some  boards  of  county  com- 
missioners that  a  bridge  over  which 
Hood  waters  ran  high  would  be  suc- 
cessful. The  commissioners  of  one 
county  in  which  some  of  the  first  of 
this  kind  were  eventually  built  were 
particularly  opposed  to  it  at  the  outset. 
They  had  asked  the  state  engineer  to 
locate  a  high  steel  bridge  over  a  small 
stream  that  was  nearly  dry  most  of  the 
time.      Mr.    Gearhart   viewed   the   site 


More  Expensive  to  Build 
Worst  of  all,  the  iron  bridifu  docs  not  witlistand  floods. 

and  recommended  a  low  water  bridge. 
He  set  forth  the  reasons  why  it  would 
l)e  better  than  a  high  steel  one.  which, 
to  build  it  far  enough  above  flood 
waters  to  be  safe,  would  cost  a  good 
deal  of  money  and.   when  completed, 


The  Low  Water   Bridge  Costs  But  a  Third  of 
Wh.at  the  Steel  Type  Doe.s 

would  require  a  four-horse  team  to 
haul  a  load  of  wheat  over  it.  When  the 
commissioners  argued  that  a  bridge 
over  which  water  could  flow  wasn't  a 
bridge,  the  engineer  reminded  them 
that  the  high  waters  lasted  for  only 
a  few  hours  every  year. 

In  Wabaunsee  County  not  long  ago 
the  commissioners  were  petitioned  for 
a  high  steel  structure  to  bridge  a 
stream  in  the  southern  part  of  the 
county.  The  type  asi^d  for,  even  if 
built  of  light  steel,  would  have  cost 
fourteen  hundred  dollars.  The  Wabaun- 
see commissioners  turned  down  the  re- 
quest of  the  petitioners  and  built  a  low 
water  concrete  bridge.  The  cost  was 
only  four  hundred  dollars.  As  a  result 
of  this  saving  of  one  thousand  dollars, 
Wabaunsee  County  has  built  others. 


CHEAP  CONCRETE  BRIDGE  DOES  NOT  W  AbH  UL  T 
It  is  especially  designed  for  gullies  subject  to  flooding.    Water  flows  over  the  bridge  at  such  a  time 


SUBSTITUTE  FOR  THE  DINNER 

PAIL 


By 
REINETTE    LOVEWELL 


TIME  was  when  country 
school  children  were  consid- 
ered far  healthier  than  city 
children,  but  along  comes 
the  National  Council  of  Edu- 
cation and  the  American  Medical  Asso- 
ciation stating  authoritatively  that 
country  school  children  are  actually 
from  ten  to  twenty  per  cent  less 
healthy  than  city  school  children.  It 
seems  to  be  a 
case  of  care  in 
the  city  against 
neglect  in  the 
country. 

If  the  pure 
air  of  the  hilU 
is  allowed  to 
become  impure 
within  tight- 
closed  doors 
and  windows, 
if  children  are 
allowed  to  suf- 
fer from  poor 
lighting,  lack 
of  dental  clin- 
ics, improper 
luncheons,  then 
cou  n  t  ry  chil- 
dren are  worse 
off  than  those  who  live  in  crowded  city 
tenements,  but  who  receive  more  in- 
telligent school-room  supervision. 

Wherever  the  great  cities  have  tried 
out  the  hot  lunch  experiment,  there 
had  been  furnished  abundant  proof 
that  stupid  children  were  usually  ill- 
nourished  children  and  that  they 
changed  quickly  to  bright  and  recep- 
tive pupils  when  they  were  properly 
fed. 

Smaller   places    have    carried    on    the 


A  Cupboard  for  All  thk  Children 

Massachusetts  has  arranged  for  hot  lunches  for  rural  school  children 

through  the  work  of  the  classes  in  domestic  science. 


good  work  and  in  every  school  the 
health  and  manners  and  receptivity  of 
the  pupils  improved  steadily.  It  was 
found  that  lunches  served  at  CQSt 
prices  averaged  only  a  few  cents  a  day 
per  child,  and  parents  were  glad  to  be 
rid  of  the  trouble  of  packing  lunch 
boxes. 

Massachusetts  has  tried  hard  to  find 
a  way  by  which  such  hot  food  can  be 

served  to  the 
few  pupils  of 
its  one-roomed 
schools.  The 
Extension 
Service  of  the 
Massachusetts 
Agricultural 
College,  which 
is  particularly 
concerned  with 
rural  problems, 
has  planned  a 
"cupboard" 
which  occupies 
very  little  space 
and  contains  a 
practical  kitch- 
en equipment. 
As  cooking  is 
included  in  the 
school  curriculum  wherever  possible, 
the  girls  who  have  this  work  can 
prepare  and  serve  a  lunch  to  twenty  or 
more  pupils  under  the  supervision  of 
a  teacher.  It  is  only  necessary  that  the 
pupils  bring  from  home  their  individ- 
ual knife,  fork,  and  spoon,  with  a  plate 
and  saucer  and  cup  to  supplement  the 
kitchenette.  There  are  many  simple  and 
inexpensive  dishes  that  can  be  quickly 
prepared  and  served  in  the  small  un- 
ofraded  schools. 


5? 


SANITARY  FOUNTAINS  FOR 
HORSES 

nrO  prevent  the  spread  of  glanders 
among  horses,  a  type  of  foun- 
tain   has    been    developed    which 
veterinarians     believe 
will  curb  this  disease 
in  animals. 

The  fountain's  chief 
innovation  is  the  indi- 
vidual   cups    it    pos- 
sesses.    Underneath  each 
one  are  pedestals  on  which 
pails   may   be    set,    and   a 
faucet  with  a  push  button 
is  placed  for  the  filling  of 
the  pail. 

This  type  was  designed 
principally      for      Boston 
where    the    city    officials 
have  issued   orders  clos- 
ing   the    fountains    be- 
cause of  the  prevalence 
of  glanders.  The  upper 
part  of  the  fountain  is 
of   the   ordinary    type. 
In  the  well,  however, 
are  placed  cups  which,  in  cases  of  neces 
sity,  may  be  capped.     Each  cup  is  con 
nected  with  the  faucet  beneath  the 


drinking  cup,  which  will  run  water 
into  pails,  and  stands  for  these  are 
provided.     The  faucet  may  be  con- 
nected or  disconnected,  according 
to  regulations ;  in  either  case  there 
is  plenty  of  water  for  horses,  either 
by  the  pail  method 
or  the  use  of  the  in- 
dividual cups. 

TRAP  FOR  FLIES 

•yUE  Department  of 
Agriculture  is  ad- 
vocating the  use  of  a 
maggot  trap  in  dealing 
with   the   fly   problem. 
By  using  an  improved 
trap     on     damp     manure 
about  ninety-nine  per  cent 
of   the   maggots   can   be 
destroyed    before    they 
turn   into   winged   in- 
sects. 


Individual  Drinking  Cups 
Horses  are  liable  to  disease  from  usinif  a  coin 
luon   thirst  quencher    and  the    new  fountain 

prevents  the  dread  jflander  s. 


DRESSED  FOR  THEIR  PART 

Sandwich  men,  at  Leipsic,  Germany,  parading^  to 
advertise  a  performance  of  the  talking  moving  pic- 
ture.   They  did  not  pretend  to  keep  step. 


Si 
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AMERICA'S  LARGEST  PON- 
TOON BRIDGE 

VY7  HAT  is  said  to  be  America's  largest 

pontoon  bridge  is  nearing 
completion  on  the  bank  of 
the   Mississippi   River   at 
Prairie  dii  Chien,  Wis- 
consin.     Itwillbe 
launched,     drifted 
down    stream    sev- 
eral hundred  yards, 
and    established    in 
place    of    the    old 
draw  in  the  famous 
pontoon    bridge 
which  for  long  has 
floated  on  the  Mis- 
sissippi   River    be- 
tween   Prairie    du 
Chien    and    North 
McGregor,  Iowa. 

Every  stick  of 
lumber  has  been 
treated  with  creo- 
sote, soaking  up 
about    twelve 


Signals  for  All  Airships 

When  in  flight  at  night  aviators  at  Berlin,  Germany,  can 

tell  how  near  the  ground  they  are  by  observing  the  angle 

of  the  electric  circles.    When  these  circles  are  in  line  the 

aviator  knows  that  his  machine  is  close  to  the  earth. 


pounds  to  the  cubic  foot.  This  treatment, 
though  it  has  been  enormously  expensive, 
will  be  economy  in  the  end,  the  engineers 
say,  as  the  durability  of  the  bridge  will 
thereby  be  greatly 
increased.  There  is 
only  one  other  pon- 
t  o  o  n  bridge  re- 
m  a  i  n  i  n  g  on  the 
Mississippi.  The 
one  at  Prairie  du 
Chien  was  built 
forty  years  ago  at 
the  time  of  the 
completion  of  the 
first  railroad  from 
Iowa  into  Minne- 
sota. The  builder 
made  a  fortune  out 
of  his  venture, 
owning  and  •  con- 
trolling the  bridge 
for  many  years  and 
receiving  a  toll  of 
a  dollar  for  every 
car  which  passed 
over  it. 


PONTOON  BRIDGE  OVER  MISSISSIPPI 
It  is  the  greatest  one  in  the  country  and  replaces  an  old  draw  at  Prairie  du  Chien,  Wisconsin. 


I 


it  was   found   that   it  cost  too  much  to 
straighten  out  the  strings. 

The  Government  is  now  making  use  of 
jute  in  making  twine;  practically  all  of 
it  has  to  be  imported  from  Calcutta. 
India,  and  it  is  costly,  but  the  worst 
feature  is  that  often  there  is  a  shortage. 
In  one  Chicago  truck  load  there  were 
twenty-seven  hundred  pounds  of  jute 
twine.  Considerable  progress  has  been 
made  toward  the  contriving  of  a  ma- 
chine to  tie  letter  packets.  It  has  been 
planned  to  work  on  the  principle  of  a 
grain  binder. 

FIRST  ACROSS  THE  SIERRAS 
"QLD  XUM15ER  FOUR",  the  first 
railroad  locomotive  to  cross  the 
Sierra  Nevada  Mountains,  was  not 
very  fast.  The  engine  was  designed 
and  built  in  1865  for  exceptional  draw- 
ing power,  not  for  speed.  She  was  the 
pioneer  mountain  climber,  pulling  one, 
two,  and  sometimes  three  light  cars 
POSTOFFICE  NEEDS  TWINE  upgrade ;  the  present  Mallet  type  pulls 
'HE  Government  may  have  to  establish  forty-five  heavy  steel  cars.  A  marvel 
a  jute  farm  and  grow  its  own  post-     then,    and    for    twenty-five    years    an 


Jute  Twine  for  the  Postoffice 

Till'  enormous  quantity  used  in  tyinsr  packatrcs  has  causi-d 

a  sliortaifc  of  this  Indian  importation. 


office  twine.  This  possibility  has  al- 
ready been  faced  because  there  often  is 
a  shortage  of  the  material  used  to  tie 
up  mail  for  all  creation. 

Recently  the  Chicago 
postoffice  wanted  twine, 
lots  of  it  and  quickly.  A 
wire  was  sent  to  \\'ash- 
ington.  The  reply  that 
came  was  to  the  effect 
that  Washington  was 
full  of  visitors  and 
everything  was  tied  up. 
The  postmaster  w'ired 
back  "Untie  the  visitors 
and  send  us  the  string." 

Various  expedients 
have  been  resorted  to  in 
an  effort  to  use  less 
twine  in  tying  letters. 
Postmasters  and  railway 
postal  clerks  were  urged 
to  save  the"  strings  and 
use  them  over  again,  but 


abandoned  pile  of  iron,  she  has  again 
risen  to  distinction,  not  in  motive- 
power  service,  but  as  a  curiosity  at  the 
Panama   Exposition. 


Designed  for  Heavy  Tr.\ffic 


Firs 


across  the  Sierras,  this  little  engine  of  1865  was  capable  of  hauling  two  or 
three  light  cars  up  grade. 


SS 


CAPE  COD  CANAL  NEARS 
COMPLETION 


THE  UNION  OF  BUZZARD'S  BAY  AND  CAPE  COD  BAY 


By 
ROBERT    MORTON 


OUITE  in  spirit  with  the 
times  is  the  new  water- 
way that,  making-  an 
island  out  of  Cape  Cod,  is 
to  provide  a  direct  passage 
from  Cape  Cod  Bay  to  Buzzard's  Bay 
and  relegate  to  tradition  the  perilous 
rounding  of  the  Cape,  thrilling  ac- 
counts of  which  are  destined  to  survive 
in  seamen's  yarns  for  years  to  come. 

The  canal,  upon  which  twelve  mil- 
lion dollars  has  been  expended,  will 
bring  Boston  seventy  miles  nearer  to 
New  York  and  all  other  Atlantic  ports. 
It  has  been  figured  out  that  barges  and 
schooners  which  now  take  the  outside 
route    undergo    an    average  delay    of 


nearly  four  days — a  round  trip  a  year 
— representing  a  money  loss  of  ten 
cents  a  ton  on  the  seven  million  tons 
of  coal  and  lumber  carried  by  tows  and 
sailing  craft,  only  a  fraction  of  this  loss 
of  seven  hundred  thousand  dollars 
being-  due  to  delays  at  terminal  points. 
It  will  be  capable  of  accommodating 
the  largest  of  the  coastwise  steamships 
afloat,  with  the  exception  of  perhaps 
six.  It  is  eight  miles  long,  and  will  be 
completed  to  a  depth  of  twenty  feet, 
at  high  water,  this  summer,  and  ready 
to  take  vessels  of  light  draft.  Later  it 
will  be  dredged  to  a  depth  of  twenty- 
five  feet.  The  minimum  width  of  the 
bottom  is  one  hundred  feet. 


CAPE   COD   CANAL   NEARS   COMPLETION 
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It  is  estimated  that  five  hundred 
thousand  passengers  are  carried  around 
the  Cape  annually.  When  it  is  remem- 
bered   that    during   a    period   of   sixty 


In  the  State  of  New  York  some  eight 
million  people  are  spending  more  than 
one  hundred  million  dollars  for  a  canal 
to  carry  a  tonnage  which  at  its  maxi- 


EAST  FROM  BOURNE  ON  THE  COMPLETED  SECTION 
The  canal  will  ho  eiRht  miles  lontf  and  it  is  estimated  that  about  five  hundred  thousand  passengers  will  be  carried  through 

it  yearly. 


years  more  than  two  thousand  wrecks 
occurred,  and  between  seven  and  eight 
hundred  lives  were  lost  because  of  that 
dangerous  and  frequently  stormy  and 
fog-bound  route,  the  incalculable  value 
of  the  canal  as  a  safeguard  to  life  and 
craft  will  be  apparent.  This  heavy  toll 
in  life  and  property  will  be  vastly  re- 
duced. 


mum  will  probably  never  exceed 
double  the  present  tonnage  of  two  mil- 
lion. This  New  York  State  enterprise 
also  is  largely  altruistic,  as  it  will 
greatly  benefit  all  the  States  bordering 
on  the  great  lakes.  Both  the  Panama 
and  the  Erie  Canals  are  being  financed 
and  constructed  by  the  Government, 
Federal    and    State,    respectively.     Less 
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than  fifty  private  citizens  are  engaged  in 
the  enterprise  of  constructing  the  Cape 
Cod  Canal. 

Contrary  to  the  expectation  of  some 
doubting  ones,  the  construction  of  the 
canal  has  been  found  comparatively 
easy  from  an  engineering  standpoint. 
All  sorts  of  difficulties  w^ere  freely  pre- 
dicted, such  as  huge  boulders  below^ 
the  surface,  quicksands,  etc.,  but  for- 
tunately for  those  engaged  in  the  work 
these  fears  w^ere  largely  imaginary. 
However,  since  the  New  Haven  Rail- 
road crossed  the  valley  three  times,  the 
construction  company  had  to  build  and 
pay  for  four  miles  of  track  in  order  to 
avoid    all    but    one    crossino- — that    at 


Huzzard's  Bay — where  a  remarkable 
railway  bridge  was  erected,  with  an 
opening  of  one  hundred  and  sixty  feet. 
Here  not  merely  ships  of  the  present 
may  pass,  but  dreadnaughts  of  the 
future,  for  the  canal  can,  if  necessary, 
be  enlarged  sufficiently  to  accommodate 
such  giant  craft. 

In  addition  to  safety  and  the  ex- 
pediting of  commerce,  the  Cape  Cod 
Canal  long  has  been  recognized  as  a 
matter  of  military  and  naval  impor- 
tance. General  Washington,  in  1776, 
saw  this  and  ordered  Thomas  Machin 
to  survey  the  route  which  would  "give 
greater  security  to  navigation  and 
against  the  cnemv." 


MAKING  THE  DESERT  SAFE 
FOR  AUTOISTS 

By 

CHARLES    ALMA    BYERS 


ONLY  a  few  years  ago 
Death  Valley,  California, 
was  considered  practically 
impenetrable  for  either 
man  or  beast.  Over  this 
barren  parched 
expanse  are 
still  strewn  the 
bleached  bones 
of  numberless 
men  who,  lured 
by  the  hope  of 
wealth,  ven- 
tured too  far 
into  its  interior. 
It  unquestion- 
ably well  de- 
served its  name 
— then.  Today, 
however,  while 
still  more  or 
less  dangerous 
in  parts,  it  is 
pierced    from 


Eliminating  Unreliable  Signs 

The  route  and   map  service  of  the  Southern  California  Automobile 

Club  is  making  the  desert  safe  for  the  tourist 

by  careful  work  of  this  sort. 


end  to  end  by  an  automobile  road,  and 

travel   through  it  is  quite  common   and 

reasonably  safe. 

The   Automobile   Club   of   Southern 

California   has   logged,    or   mapped,   a 

total  of  ap- 
pro X  imately 
fifty-four  hun- 
dred miles  of 
•roads  in  South- 
western  Ne- 
V  a  d  a  and 
Southern  Cali- 
fornia, and 
several  hun- 
dred miles  of  it 
is  located  in 
the  desert 
areas.  Recent- 
ly, this  organ- 
ization has 
been  giving 
special  a  1 1  e  n- 
tion  to  making- 


MAKING  THE   DESERT   SAFE   FOR  AUTOISTS 
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the  roads  of  the  deserts  safe,  and  there 
is  hardly  a  point  of  even  minor  impor- 
tance in  any  of  these  vast  untamed  ex- 
panses but  can  be  reached  in  an  automo- 
bile with  the 
use  of  the 
club's  maps. 
Several  miles 
of  these  desert 
roads  have 
even  been  post- 
ed with  guides 
to  direct  the 
traveler  from 
point  to  point, 
and  it  is  the  in- 
tention of  the 
organization  to 
continue  its 
work  in  this  di- 
rection until  every  road  will  possess  these 
sign  posts. 

At  present  a  total  of  four  hundred 
and  forty  miles  of  these  desert  roads 
has  been  posted.  One  of  the  most  im- 
portant stretches  thus  treated  is  that 
which  extends  from  Rarstow  to  Bal- 
larat,  a  distance  of  ninety-four  miles. 
From  Ballarat  the  road,  also  posted, 
makes  a  turn  to  the  southwest  and  fin- 
ally completes  a  broad    gradual  curve 


Setting  thk  Guidks 

Mi-n  patk'iiilv  >i>i-nt  weary  days  in  the*  hot  iIcm-u  iiostinw  up  tinst- 

sii;ns  that  would  direct  the  traveler  safely  aloni;  his  way. 


back  to  Barstow,  the  original  starting 
point,  passing,  respectively,  through 
Searles.  Randsburg.  and  Mojave.  The 
total  mileage  of  the  loop  is  two  hun- 
dred and  sev- 
enty, a  large 
part  of  which 
penetrates 
Death  Valley, 
and  all  of 
which  traverses 
desert  country. 
Another  simi- 
lar road  which 
has  just  been 
posted  is  that 
which  extends 
from  Barstow 
to  Needles,  a 
distance  of  one 
hundred  and  seventy  miles. 

The  old  "Coleman-Borax  Road",  about 
one  hundred  and  twelve  miles  in  length, 
used  to  freight  borax  out  of  Death  Valley, 
has  been  logged  and  is  soon  to  be  jiosted. 
The  "Daggett-Borax  Road",  extending 
from  Daggett  to  Furnace  Creek  Ranch, 
in  Death  \'alley,  a  distance  of  eighty-nine 
miles,  is  another  of  the  important  desert 
roads  that  have  been  logged  and  will 
eventually  be  posted. 
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On  the  Border  of  Death  Valley 

Once  he  who  attempted  to  cross  took  his  life  in  his  hands,  lint 

a  good  automobile  road,  posted  with  signs,  now  guides  the  way 

(or  everyday  travel. 


SEA-GOING  RAIL- 
ROAD to  CEYLON 

By  C.  E  Carter 


SEA-GOING  railroads  are  be- 
coming so  common  these  days 
as  almost  to  encourage  faith 
in  the  ultimate  materialization 
of  Lindenthal's  theoretically 
possible  bridge  across  the  Atlantic. 
The  latest  of  these  sea- 
going railroads,  consti- 
tuting the  so-called 
"Indo-Ceylon  Connec- 
tion", unites  the  penin- 
sula of  India  with  the 
Island  of  Ceylon.  There 
are  certain  facts  in 
connection  with  this 
railway  of  peculiar  in- 
terest : 

The  builders,  a  Brit- 
ish corporation,  had  to 
come  to  America  for 
the  drawbridge  by 
means  of  which  naviga- 
tion is  kept  open  in  the 
ship  channel  crossed  by 
the  sea-going  railroad. 
This  rolling  lift  bridge 
has  the  longest  span  of 
any  similar  structure 
yet  built.  The  line  was 
first  proposed  no  less 
than  thirty-eight  years 
ago,  long  before  Henry 
M.  Flagler  ever 
dreamed  of  building  his 
famous  salt  water  rail- 
road to  Key  West. 
Finally,  the  new  road 
follows  a  causeway 
built  a  great  many  cen- 
turies  ago,  but   subse- 
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Toward  India  from  thk 
Bridge 


quently  destroyed  by  the  sea,  according 
to  Neville  Priestly.  Managing  Director 
of  the  South  Indian  Railway. 

A  glance  at  a  map  of  India  will  show 
that  Ceylon  lies  some  sixty  miles  south- 
east of  the  southern  extremity  of  Hin- 
dustan, from  which  it  is 
separated  by  the  Gulf 
of  Manar  and  Palk 
Strait.  These  waters 
are  studded  with  small 
rocky  islands,  some  of 
them  overgrown  with 
palms  and  presenting  a 
singularly  beautiful  ap- 
pearance. Between  the 
Island  of  Manar  on  the 
northwest  coast  of  Cey- 
lon and  the  Island  of 
Rameswaram  on  the 
coast  of  India  is  the 
ridge  of  sand  banks 
called  "A  dam's 
Bridge",  which  almost 
connects  the  Island  of 
Ceylon  with  the  con- 
tinent, being  intersect- 
ed only  by  three  shal- 
low passages,  the  re- 
mainder being  covered 
with  two  to  six  feet  of 
water.  These  channels 
admit  only  very  small 
vessels ;  but  between 
Rameswaram  and  the 
mainland  is  Pamban 
Pass,  a  fourteen-foot 
channel  dredged  some 
fifty  years  ago  for  the 
benefit  of  the  coasting 


Rolling  Lift 


THE  GREAT  VIADUCT  OF  THE  SEA-GOING  RAILROAD  TO  CEYLON 


THE  LIFT  BRIDGE  IS  THE  AMERICAN  CONTRIBUTION  TO  BRITISH  ENTERPRISE 
By  means  of  this  bridifo.  navigation  is  kept  open  in  the  ship  channel  crossed  by  the  sea-going  railroad. 


trade.  This  is  the  only  navigable  chan- 
nel between  India  and  Ceylon. 

Although  so  near  to  each  other 
geographically,  India  and  Ceylon  were 
so  far  apart  in  practicable  transporta- 
tion routes  that  formerly  the  traveler 
had  to  endure  a  voyage  of  two  hundred 
miles  in  a  small  vessel  across  the  rough 
waters  of  the  Gulf  of  Manar  between 
Tuticorin,  the  southernmost  railroad 
terminus  on  the  mainland,  and  Co- 
lombo, Ceylon.  This  voyage  magni- 
fied the  horrors  of  the  English  Channel 
ten-fold ;  and  any  man  who  wants  to 
be  ten  times  as  seasick  as  he  can  get 
on  the  passage  between  Dover  and 
Calais  is  unreasonable.  No  wonder 
the  poor  coolies  used  to  think  twice 
before  venturing  on  such  a  trip,  even 
when  tempted  by  the  comparatively- 
big  wages  offered  in  Ceylon. 

Whereas  American  railroad  men  are 
wont  to  build  lines  first  and  figure  out 
where  traffic  is  to  come  from  after- 
ward, Englishmen  demand  to  see  the 
color  of  the  dividends  before  paying 
out  money  in  construction.  Although 
the  Indo-Ceylon  connection  was  first 
proposed    in    1876,    no    definite   action 


was  taken  in  the  matter  until  1894, 
when  an  estimate  was  prepared  which 
showed  the  cost  of  bridging  the 
twenty-two  miles  of  sea  known  as 
Adam's  Bridge,  as  likely  to  be  $8,750,- 
000.  As  this  was  more  than  the  pros- 
pective traffic  seemed  to  warrant,  the 
idea  was  abandoned  until  1906  when 
Neville  Priestly,  then  agent  of  the 
South  Indian  Railway  Company,  pro- 
posed a  return  to  the  Adam's  Bridge 
route  on  a  compromise  basis.  That  is, 
he  proposed  to  build  a  sea-going  rail- 
road part  of  the  distance,  leaving  a  gap 
of  twenty  miles  to  be  covered  by  ferry 
till  the  growth  of  traffic  warranted  the 
completion  of  the  bridge  for  the  entire 
distance  across  the  shallow  waters  be- 
tween India  and  the  Island  of  Ceylon. 

This  was  such  an  obviously  practical 
solution  that  the  company  took  it  up. 
The  work  consisted  of  an  extension  of 
the  South  Indian  Railway,  which  runs 
south  from  Madras  on  the  eastern 
coast  of  the  peninsula,  from  Manda- 
pam,  on  the  mainland,  to  Dhanushkodi 
on  the  Island  of  Rameswaram ;  an  ex- 
tension from  Madawachi  on  the  main 
line  of  the  Ceylon   Government   Rail- 
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way  to  Talaimanar  on  the  Island  of 
Manar  and  the  construction  of  two 
piers,  and  customs,  postal,  and  railway 
quarters  at  each  of  the  railway  termini 
for  the  service  of  ferry  steamers  pro- 
vided between  them.  There  is  also  a 
large  quarantine  camp  on  Rames- 
waram  Island  for  the  detention  of 
coolies  bound  for  Ceylon. 

The  rolling  lift  drawbridge  is  Amer- 
ica's rcontribution  to  the  enterprise. 
Engineers  find  this  bridge  particularly 
interesting  because  ^  its  length  of 
span,  two  hundred  and  eighty-nine  feet, 
giving  a  clear  way  for  vessels  two  hun- 
dred feet  wide.  It  was  erected  entirely 
by  n.^tive  Indian  labor,  and,  to  avoid  in- 


The  Object  of  Pilgrimages 

The  Hindu  temple  on  Rameswaram  Island,  South  India,  is  served  by 

the  railroad. 


terference  with  navigation,  with  its  leaves 
pointing  up  at  angle  of  sixty  degrees. 

The  workmen  were  Moplahs — na- 
tives of  the  Malabar  Coast,  Western  In- 
dia— who  had  had  little,  1f"  any,  experi- 
ence in  bridge  building,  but  what  they 
lacked  in  knowledge  they  made  up  in 
main  strength  and  activity.  The  pneu- 
matic riveters  rather  stumped  them  at 
first,  and  much  of  the  early  work  had 
to  be  done  over ;  but  the  Moplahs  soon 
got  the  hang  of  it  and  then  they  did 
good  work  at  the  rate  of'two  hundred 
and  fifty  rivets  a  day  for  each  squad. 
The  Moplahs,  unlike  the  Tamils  who 
live  in  the  neighborhood  of  the  route, 
are  strict  Mohammedans  and  therefore 
temperate.  The  pay-day  drunk, 
so  familiar  to  American  railroad 
contractors,  was  conspicuously 
absent.  Other  labor  consisted  of 
Eurasian  and  Tamil  foremen, 
engine  men,  mechanics,  rivet  in- 
spectors, painters,  and  boatmen. 
The  laborers  consisted  of  both 
women  and  men,  for  when  it 
comes  to  hard  work  the  Hindu 
believes  in  equal  rights.  Every- 
body worked  ten  hours  a  day, 
Sundays  as  well  as  week  days, 
except  when  an  occasional  Mo- 
hammedan feast  caused  an  in- 
terruption. During  the  Moham- 
medan fast  of  thirty  days,  the 
Moplahs  knocked  oflf  at  four 
o'clock.  They  had  to  do  it,  be- 
cause they  abstained  rigidly  from 
eating,  drinking,  smoking,  or 
chewing  from  sunrise  to  sunset. 
Under  these  conditions  eight 
hours'  work  was  all  they  could 
stand.  Hindu  feast  days  didn't 
count,  for  the  Moplahs  paid  no 
attention  to  them. 

Anchorages  for  the  draw- 
bridge were  constructed  on  arti- 
ficial islands  about  sixty  feet 
square.  Here  steel  cylinders 
twelve  feet  in  diameter  were 
driven  deep  into  the  clay  of  the 
sea  bottom  and  then  filled  with 
concrete.     Owing   to    the    small 
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space  on  these  artificial  islands  only  a  few 
pieces  for  the  bridge  could  be  brought 
over  at  a  time.  In  addition  to  the  usual 
erection  marks  for  the  guidance  of  the 
engineers  the  materials  for  each  half  of 
both  leaves  of  the  bridge  had  been 
painted  a  distinctive  color — brown  and 
yellow  for  one  leaf,  gray  and  green  for 
the  other.  Thus  the  stupidest 
workman  could  not  fail 
to    distinguish    them. 

The    contractors 
did  go  so  far  as 
to    use    steam- 
driven   con- 
crete mixers, 
but  that  was 
the    limit. 
The  nu'xed 
cone  rete 
was  ha n- 
dled  in  the 
g  o  o  d   old- 
t a  shioncd 
w  a  y,    being 
d  u  m  p  e  (1  on 
the    decks    of 
scows    fro  m 
which  it  was  shov 
cled     into    galvan 
ized      iron      dishes 

about  twelve  inches  in  diameter  and  five 
inches  deep  which  were  carried  by 
boys  and  women  up  runways  to  be  de- 
posited in  the  huge  counterweights 
which  balance  the  ponderous  leaves  of 
the  bridge  to  such  a  nicety  that  but 
little  eflPort  is  required  to  open  or 
close  it. 

All  hoisting  was  done  by  hand 
winches.  In  spite  of  these  primitive 
methods,  and  in  spite  of  high  winds 
and  a  daily  rainfall  of  two  inches  in 
October  the  erection  of  the  .drawbridge 
was  finished  in  six  months.  A  terrific 
storm  at  the  end  of  November,  1913, 
did  a  lot  of  damage  to  the  embankment 
across  the  Island  of  Rameswaram  and 
to  the  artificial  islands  at  the  bridge 
site.  But  by  strenuous  work  the  job  was 
finished  in  time  to  avoid  something 
much    more    serious    than    anything    in 


Operators  on 

Hindus  have  been  taii|.:ht  t 

littli 


the  power  of  the  elements.  According 
to  Hindu  religious  chronology  there 
are  various  "inauspicious  occasions"  in 
the  course  of  the  year,  one  of  which 
begins  at  exactly  four  o'clock  on  De- 
cember 14.  A  new  undertaking  begun 
during  this  inauspicious  occasion 
would  be  sure  to  result  in  misfortune 
and  disaster.  By  working 
the  track-laying  gangs 
all  night  the  contract- 
s  were  able  to 
run  the  first 
train  across 
the  bridge  at 
3 :50  p.  m., 
thus  avoid- 
ing some- 
thing 
d  readful 
by  the  r^r- 
row  'ma*f- 
gin  of  ten 
mrftwtes. 
The  Indian 
Government 
ormally  ap- 
proved the 
bridge  December 
29,  1913,  and  regu- 
lar passenger  traf- 
fic was  established  to  Dhanushkodi  on 
January  1,  though  the  usual  celebration 
was  not  held  until  February  24. 

The  temporary  gap  of  twenty  miles  is 
now  filled  in  by  a  fleet  of  three  steamers 
of  only  six  feet  draft,  which  run  first 
on  one  side  of  Adam's  Bridge,  then 
on  the  other,  according  to  the  direction 
in  which  the  monsoon  is  blowing.  This 
monsoon  difficulty  necessitated  two  com- 
plete sets  of  piers  and  terminal  facili- 
ties at  each  end  of  the  route. 

If  the  new  route  to  Ceylon  proves 
as  attractive  for  tourists  and  as  profit- 
able in  other  traffic  as  the  directors 
hope,  the  gap  will  soon  be  bridged. 
Then  the  tourist  can,  if  he  wnshes,  ride 
from  Madras  away  up  on  the  east 
coasLjol  India,  through  to  Colombo,  the 
metropolis  of  Ceylon,  without  changing 
cars. 


THE  LiKT  Bridge 

(1  handle  the  bridRc  from  the 

■  liouse. 
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Commemorating  Valley  Forge 

Every  American  knows  of  the  bleeding  feet  of  Washington's  army  during  the 

terrible  winter  of  1777-8  at  the  darkest  moment  of  our  history. 


ARCH  TO  WASHINGTON'S  MEN 

WALLEY  FORGE,  Pennsylvania, 
rejoiced  recently  over  the  dedica- 
tion of  the  hundred- 
thousand-dollar  Arch  of 
Triumph  which  has  just 
been  erected  to  the 
officers  and  private  sol- 
diers who  served  during 
the  Revolution. 

The  memorial  is  a 
towering-  structure  of 
granite  rising  to  a  height 
of  sixty  feet,  with  appro- 
priate inscriptions  to 
the  officers  and  soldiers 
of  the  Continental  Army 
who  were  quartered 
there  from  the  middle  of 
December,  1777,  to  the 
middle  of  June,  1778,  a 
critical  moment  in  the 
history  of  the  nation, 
when  the  tide  might  have 
turned  either  way. 


WHERE  CORN  IS  RING 

jV^cLEAN  County,  Illinois,  has 
been  mapped  in  corn.  As  that 
county  is  in  the  very  center  of  the 
rich  Illinois  corn  belt,  the  map  is 
labeled  "Where  Corn  is  King".  In 
fact,  it  is  almost  entirely  due  to  its 
corn  crop  that  McLean  County  is  one 
of  the  richest  agricultural  counties  in 
the  United  States. 

The  map,  which  is  ac- 
curately made  on  the 
scale  of  three-fourths  of 
an  inch  to  the  mile, 
shows  all  the  thirty 
townships  and  every  vil- 
lage, city,  and  railroad. 
Different  colors  of  corn 
were  used  for  the  differ- 
ent townships  and,  to 
avoid  minor  variation  in 
the  same  township,  only 
corn  from  one  ear  was 
used.  The  label  is  of 
pop  corn  of  three  col- 
ors, and  the  railroads 
are  of  blood  butcher  corn,  a  particularly 
dark  red  variety. 
About  half  a  bushel  of  corn  and  ten 


One  ok  the  Richest  Counties 

McLean  County,  Illinois,  stands  high  among  the  counties  of  the  Unitid  States 

Its  crop  is  corn  and  this  map  is  made  of  corn,  too. 
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In  the  Ornate  Argentine  Diner 

Wtifii  the  meal  is  over  the  player  piano  is  started  and  the  car  becomes  a  riot  of 

maxixc  and  tani^o. 


pounds  of  putty  were  used  in  con- 
structing the  map.  It  was  made  by 
eight  boys  from  the  same  country 
school  during  their  spare  hours  one 
winter.  This  map  impressed  on  all  the 
pupils  the  meaning  of  corn  to  the  com- 
munity. 


CHEATING  THE 
FLOODS 

pO  R  T  I  O  N  S  of  the 

shopping  district  of 
Pittsburgh  are  sometimes 
visited  by  floods.  One 
prominent  merchant  of 
the  city  fights  them  in  a 
somewhat  novel  manner. 
Steel  bulkheads  have 
been  made  which  fit  the 
display  windows  per- 
fectly by  means  of  steel 
uprights.  The  latter, 
bent  to  an  angle  of  about 
three  inches,  are  placed 
in  the  windows.  They 
are  securely  fastened  to 
the  stone  of  the  building, 
and  then  leaded.  Holes  in  the  uprights 
permit  of  speedy  fastening  of  the  bulk- 
heads to  the  uprights  at  a  height  suffi- 
cient to  escape  the  passing  water. 

The  flood  protection  shown  in  the 
illustration  can  be  put  into  place  at  the 
average  rate  of  six  minutes  a  window. 


DANCE  ON  TRAIN 
DINER 

r\  N  the  trains  de  luxe  of  the 
Central  Cordoba  Railway 
of  Argentina,  operating  between 
Buenos  Ay  res  and  Asuncion, 
Paraguay,  the  player-piano  ful- 
fills an  important  mission  in 
helping  to  pass  the  hours  of 
travel  for  the  passengers. 

When  dinner  is  over,  the 
tables  are  quickly  cleared  and 
folded  against  the  sides  of  the 
car,  the  carpet  is  rolled  back, 
and  to  the  merry  allegro  of  the 
player-piano  the  passengers 
dance  the  one-step,  the  Brazilian 
maxixe,  and  the  Argentine 
tango,  the  while  the  train  races 
northward  and  westward  along 
the  beautiful  shores  of  the  Rio 
de  la  Plata. 


Pittsburgh  Flood  Doors 

Sheet-steel  bulkheads  have  been  attached  to  windows  of  downtown 

stores  to  keep  out  the  water  as  Pittsburgh's  two  rivers  rise. 
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Cactus  of  Curious  Growth 

Cattle  during-  the  period  of  drought  tear  cactus  plants 

apart  with  their  hoofs  to  get  the  moisture  within. 

GIANT  CACTUS 

DERHAPS  a  hundred  forms  of  the 
cactus  are  to  be  found  in  Mexico. 
The  cactus  has  wonderful  powers  of 
resistance  to  drought,  flourishing 
where  other  forms  of  vegetation  wither 
up  entirely.  Cattle  often  tear  the  short 
barrel  cactus  apart  with  their  hoofs  to 
get  the  moisture  within. 

REMARKABLE  INCREASE  IN 
STANDARD   SCHOOLS 

CTANDARD  country  schools  in  Mc- 
Lean  County,  Illinois,  have  in- 
creased by  great  numbers  in  the  last 
two  years.  At  the  beginning  of  school 
in  September,  1911,  there  were  only 
ten  standard  country  schools  in  the 
county.  A  year  later  the  number  had 
increased  to  fifty-one,  and  two  years 
later  to  one  hundred  and  thirty-one. 
This  left  only  one  hundred  not  stand- 


ardized, and  since  the  beginning  of 
school  last  September  about  fifty  of 
these  have  been  visited  by  the  state 
inspector  and  given  the  standard  plate. 
The  increase  in  other  counties  in 
Illinois  has  been  almost  as  rapid. 
Wherever  a  standard  school  is  estab- 
lished, neighboring  schools  at  once 
take  steps  to  get  into  line.  No  school 
can  receive  the  standard  plate  unless  it 
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How  Hygienic  Precautions  Are  Making  Progress 
The  dots  show  up-to-date  schools. 


AUTOMATIC  SWITCH  THAT  TAKES  THE  PLACE  OF  A  MAN 
The  engineer  by  throwing  a  lever  in  his  cab  opens  the  switch  and  takes  the  siding. 


dispenses  with   the  common   drinking 
cup,  provides  a  good  heating  and 
ventilating  system,   adopts   an  ap- 
proved  course   of   study,   employs 
a  teacher  with  experience  or  train- 
ing,   has    a    library,    provides 
good    outbuildings    and    play- 
grounds,   and    secures    other 
necessary  equipment. 

TARES  SWITCHMAN'S 
JOB 

DAILWAY  travel  is  to  be  made 
safer  by  a  new  automatic 
switch,  a  recent  invention  of  a 
southerner  which,  it  is  expected, 
will  minimize  railroad  and  street 
railway  accidents. 

By  throwing  a  lever  in  his  cab 
the  engineer  opens  the  switch 
and  takes  the  siding  without 
bringing  his  train  to  a  full  stop. 
The  switch  automatically  closes 
when  the  last  truck  of  the  last 
car  has  cleared,  thus  protecting 
the  main  line  at  all  times,  entirely 
independent  of  the  human  fac- 
tor. When  the  train  is  ready  to 
leave  the  siding,  the  engine  auto- 
matically opens  the  switch  to  the 
main  line  by  means  of  the  flange 
of  the  wheels  and,  when  the  last 
truck  is  cleared,  the  switch  auto- 
matically closes  and  locks. 


DRILLS  TWELVE-INCH   HOLES 

APENNSYLVANIA  contractor's 
^^    supply   establishment   has   placed 
in  service  in  its  plant  the  largest  drill 
ever  made.    One  of  the  operations  of 
the  plant   requires  that  holes  twelve 
inches  in  diameter 
be    put    in    large 
timbers.      By   the 
use   of  this   espe- 
cially made  tool,  a 
pile    of    tim- 
bers   six 
feet    thick 
can     be 
handled 
in  one  op- 
eration,  and 
at    a    cost    of 
about  ^one-fifth 
the  older  method 
of    hand    chisel- 
ing. 

Americans  are 
often  criticised  by 
Europeans  for  their 
love   of   big  things, 
but  our  pride  in  such 
matters      is     largely 
justified,  for  size  fre- 
quently means  power 
and  efficiency. 

Bores  Through  Six  Feet  of  Lumber 

Great  twelve-inch  holes  are  drilled  by  this  mammoth 

auger. 
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MOST  VALUABLE 
FARM   lANDS 
in  the  WORLD 


By  Victor  W  Killick 


WHERE  DATES  WILL  GROW 
That  is  the  reason  tiiat  tliis  land  is  wortli  forty  tliousand  dollars  an  acre,  thou^-h  it  once  was  California  desert. 


HILE  we  moderns  per- 
sistently hold  to  the  an- 
cient  custom   of   eating, 


Y  V  while  w^hat  we  eat  has  to 
be  produced  from  the 
earth,  and  while  the  earth  shows  not 
the  slighl^est  intention  of  adjusting  its 
size  to  meet  the  increasing  needs  of  a 
highly  prolific  people,  little  by  little  all 
the  available  lands  capable  of  produc- 
ing food  stuffs  are  being  called  to  duty. 
The  population  still  grows.  The  earth 
will  not  enlarge ;  so  what  are  we  go- 
ing to  do? 

The  first  step  taken  has  been  to  in- 
crease the  value  of  earth. 

Over  in  the  islands  comprising  the 
Japanese  archipelago,  which  have  a 
combined  area  less  than  the  State  of 
California,  sixty-five  million  people 
are  producing  nearly  all  the  sustenance 


they  require.  But  in  that  country  men 
and  women  carry  earth  on  their  backs 
for  miles,  to  throw  it  in  the  crevices  of 
rocks  or  to  pile  it  on  the  flat  tables 
and  benches  of  stony  mountains,  in 
order  to  get  every  inch  of  land  to  work. 
This  kind  of  land  is  priceless.  It  is  not 
bought  or  sold  under  any  circum- 
stances and  changes  hands  only  by  in- 
heritance. 

If  Japan  can  do  it,  it  would  be  less 
difficult  for  California  with  her  larger 
area  of  tillable  land  and  wider  variety 
of  soil  and  climatic  conditions,  to  sus- 
tain sixty-five  million  souls. 

The  fact  is  impressive.  Californians 
are  realizing  the  exceptional  worth  of 
their  land  and  are  pricing  it,  in  places, 
far  beyond  any  valuations  ever  placed 
on  farm  lands  elsewhere  in  the  world. 
However,  the  prices  of  the  land  are 


MOST  VALUABLE  FARM  LANDS  IN  WORLD 


69 


commensurate  with  its  returns.  There 
is  probably  not  a  variety  of  vegetation 
grown  in  North  America  which  is  not 
produced  commercially  in  California. 

California  produces,  not  alone,  near- 
ly everything  that  can  be  grown  in  the 
rest  of  North  America,  but  she  has 
recently  introduced  a  number  of  tropi- 
cal and  semi-tropical  fruits  which  here- 
tofore have  never  been  grown  com- 
mercially on  the  continent. 

Values  of  agricultural  and  horticul- 
tural lands  have,  in  the  past,  been  large- 
ly determined  by  their  location.  Lands 
suitable  for  intensive  truck  gardening, 
lying  close  to  big  cities,  have  com- 
manded the  highest  prices,  the  needs 
of  a  congested  population  placing  the 
greatest  demands  upon  such  lands  for 
staple  products.  But  now  that  the  rail- 
road and  automobile  truck  are  every- 
where, location  is  not  so  important  a 
factor  as  it  used  to  be,  in  determining 
land  values.  Southern  California  has 
an  astounding  mileage  of  macadamized 
country  roads  and  is  the  second  State 
in  the  Union  for  the  number  of  its  au- 
tomobiles. Good  roads  and  the  auto- 
mobile have  made  ranch- 
ing all  over  South 
ern  California 
almost  a  sub- 
urban propo- 
s  i  t  i  o  n  . 
There  is 
scarcely  a 
ranch 
w  h  i  c  h  is 
not  within 
thirty  minutes* 
ride  by  automo 
bile  to  a  city  of  five 
thousand  or  more  in 
population.  These 
conditions  have  con- 
tributed to  create  the 
growing  custom  of  determining  land 
prices  upon  their  productive  values, 
only. 

The  Californian  rancher  considers 
that  the  product  of  his  land  should  re- 
turn him   ten  per  cent   net,  annually, 


Already  This  Young  Date  Ranch  in  the 

Imperial  Valley  Returns  Fifteen 

Hundred  Dollars  Yearly 


on  his  investment.  When  crops  give 
a  normal  return  of  one  hundred  dollars, 
net,  per  acre,  the  selling  value  of  that 
land  is  placed  at  one  thousand  dollars. 
Among  the  Valencia  orange  growers 
of  the  State  and  also  among  the  lemon 
growers,  it  is  not  unusual  for  a  few 
of  the  most  successful  to  clear  as  high 
as  one  thou.sand  dollars,  net,  per  acre 
and  to  do  so  repeatedly.  This  return 
])laces  a  value  of  ten  thousand  dollars  per 
acre  on  the  land.  There  are  four  or  five 
citrus  fruit  growers,  who  have,  under 
particularly  advantageous  conditions, 
realized  two  thousand  dollars  per  acre, 
for  crops  on  selected  areas  of  their 
ranches,  and  this  return  would  justify 
a  valuation  of  twenty  thousand  dollars 
per  acre,  for  such  land. 

In  the  Whittier  citrus  district,  close 
to  Los  Angeles,  a  five-acre  lemon  grove 
recently  was  sold  for  five  thousand  dol- 
lars per  acre,  cash,  and  in  the  La  Habra 
district,  closely  adjoining,  another  ten- 
acre  sale  was  closed  at  forty-three 
hundred  dollars  per  acre.  In  both 
these  transactions  the  sellers  showed 
the  buyers  that  the  crops  from  their 
lands  had  been  returning 
from  fifteen  hun- 
dred  to  two 
thousand  dol- 
lars per  acre, 
gross,  for 
five  con- 
secu  t  ive 
years,  as 
was  evi- 
denced by 
packing  house 
receipts. 
1  Ins  new  standard 
of  rating  land  by  the 
worth  of  its  produce, 
regardless  of  loca- 
tion, is  threatening  to 
upturn  the  land  values  in  the  great  Cali- 
fornian deserts.  For  centuries  the 
treacherous  expanses  of  these  burnmg 
deserts  were  considered  worthless,  but 
now  since  the  famous  Imperial  Valley 
irrigation  project  has  been  consummated 


70 


TECHNICAL    WORLD    MAGAZINE 


and  a  wonderful  variety  of  tropic  and 
semi-tropic  fruits  has  been  found  to 
flourish  and  to  be  exceptionally  adapt- 
ed to  the  desert  conditions,  the  rarity 
and  the  excellent  quality  of  these  prod- 
ucts are  commanding  unexampled 
prices. 

As  an  instance,  Imperial  Valley 
Deglet  Noor  dates  command  one  dol- 
lar a  pound  in  the  Los  Angeles  market. 
The  production  of  these  dates  could 
not   under   any   reasonable   considera- 


and  multiply  this,  not  by  one  dollar  a 
pound,  but,  to  be  exceedingly  conserva- 
tive, say  twenty-five  cents  a  pound. 
This  would  mean  a  gross  return  of 
one  hundred  dollars  to  the  tree  and,  as 
there  are  forty  trees  planted  to  an 
acre,  the  revenue  on  an  acre  would  be 
four  thousand  dollars.  As  long  as  price 
and  output  do  not  fluctuate,  the  value 
of  such  land  would  be  forty  thousand 
dollars  per  acre  and  this  would  turn 
the  land  of  the  once  called  "worthless" 


CORNER  OB'  A  THIRTY  SEVEN  HUNDRED  DOLLAR  ACRE 
The  tree  enclosed  by  the  fence  grows  alligator  pears.    With  eighty-seven  Valencia  orange  trees  besides,  this  acre  pro- 
duced a  net  profit  last  year  of  three  thousand  seven  hundred  dollars. 


tion,  according  to  United  States  Gov- 
ernment experts,  equal  the  demand  for 
the  next  fifteen  or  twenty  years  to 
come.  In  the  meantime  there  are  a 
number  of  young  date  orchards  coming 
into  bearing  in  Imperial  Valley.  A 
good  Deglet  Noor  date  palm  will,  at 
eight  years  of  age,  produce  from  four 
hundred  to  five  hundred  pounds  of 
fruit  annually,  and  increases  this  out- 
put as  it  grows  older.  For  the  purpose 
of  getting  a  rough  estimate,  we  will 
take     the     four-hundred-pound     output 


desert  into  the  most  valuable  horticul- 
tural land  on  the  Western  Hemisphere. 

The  inspiring  part  of  it  is,  that  the 
thing  is  actually  being  done. 

In  fact,  while  we  are  considering  the 
desert  region,  a  man  in  the  heart  of 
the  renowned  Placentia  Valencia 
orange  district  astounds  us  with  the 
statement  that  forty  thousand  dollars  per 
acre  will  not  buy  his  ranch.  He  has  been 
deriving  one  thousand  dollars,  net,  per 
acre  from  his  orange  crop,  for  a  number 
of  years. 


I 


SET  IN  A  BOVVER 
A  little  homo  can  be  made  beautiful  by  masses  of  rhododendrons,  hydrangeas,  and  other  shrubs  effectively  placed. 


BEAUTY  IN  THE  BACK  YARD 


By 
E.    I.    FA  RRINGTON 


I 


N  an  outlying  section  of  Brooklyn 
two  families  have  partly  united 
their  small  back  yards  by  n>eans  of 
a  summer  house  on  the  boundary 
line.  The  eflfect  is  that  of  much 
larger  grounds,  for  garden  ornaments 
and  little  pergolas,  as  well  as  flowers 
and  shrubs,  have  been  so  used  as  to 
increase  the  apparent  size  of  the  com- 
bined yards.  There,  of  a  summer 
evening,  with  a  tiny  fountain  playing 
and  the  air  filled  with  the  perfume  of 
roses,  the  great  city  seems  miles  away. 
Many  a  yard  remains  neglected 
simply  because  no  one  has  the  courage 
to  attempt  its  reclamation.  Yef,  like 
some  persons,  it  may  look  much  worse 


than  it  really  is.  The  neighbors 
laughed  when  a  letter  carrier  living 
in  the  heart  of  a  big  city  started  to  dig 
up  the  little  yard  in  the  rear  of  his  tene- 
ment. There  was  nothing  but  ashes 
there,  they  said ;  he  never  would  be 
able  to  grow  anything.  He  stuck  to  his 
task,  however,  and  confounded  the 
skeptics  by  producing  a  fine  crop  of 
vegetables. 

The  first  step  in  the  renovation  of 
any  yard  is  to  get  rid  of  all  rubbish 
and  to  provide  a  barrel  for  future  ac- 
cumulations. The  next  is  to  mend  the 
fences  and  to  paint  or  whitewash  them, 
if  they  need  it.  Such  a  beginning  will 
give  the  yard  sufficient  dignity  to  in- 
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vite  further  operations.  The  matter  of 
soil  is  of  first  importance,  even  if  only- 
grass  is  to  be  grown.  It  happens  all 
too  often  that  when  a  house  is  built  the 
contractor  spreads  the  earth,  excavated 
from  the  cellar  hole,  over  the  yard,  as 
the  easiest  way  to  dispose  of  it.  Such 
soil  is  ordinarily  sterile ;  nothing  can 
be  grown  in  it,  at  least  not  until  it  has 
been  greatly  enriched.  The  best  pro- 
cedure under  such  circumstances  is  to 
dig  up  the  earth  and  work  in  a  large 
quantity  of  fertilizer,  and  then  to  pur- 
chase several  loads  of  good  loam, 
enough  to  cover  the  ground  to  a  depth 
of  two  or  three  inches.  If 
the  yard  is  to  be  seeded 
to  grass,  the  fact 
must  be  remem- 
bered that  there 
are  different 
kinds  of 
grasses  to 
meet  d  i  f- 
ferent  con- 
d  it  ion  s  . 
When 
seeding  a 
small  yard, 
it  is  best  to 
buy  a  pack- 
age of  the 
proper  mix- 
ture at  a  reli 
able  seed  store. 
Tell  the  seedsman 
what  the  conditions 
are  and  he  will  give 
you  the  proper  combina- 
tion. Rut  mark  this — 
it  is  not  economy  to  buy 
any  but  the  highest 
grade  of  seed.  Inferior  brands  are  cer- 
tain to  be  mixed  with  the  seeds  of 
weeds.  For  a  temporary  lawn,  ordi- 
nary rye  answers  very  well.  It  comes 
up  quickly  and  makes  a  very  good  look- 
ing lawn ;  but  it  lasts  only  one  season. 

Rye  is  sometimes  mixed  with  grass 
seed  to  protect  the  young  blades  and 
to  give  immediate  results. 

Grass   seed   is   exceedingly   fine,   for 


A  Riot  of  Flowers  with  a  Con- 
crete Border  Makes  a  Real  Back 
Yard 


which  reason  it  should  be  sown  on  a 
still  day.  It  is  a  fact  worth  knowing 
that  the  air  is  usually  stillest  the  first 
hour  or  two  after  daybreak.  The 
ground  should  be  rolled  if  possible,  for 
rolling  quickly  shows  up  any  inequali- 
ties in  the  surface ;  but  many  a  good 
lawn  has  been  made  without  a  roller. 
In  any  case,  the  soil  must  be  made  fine 
and  smooth  with  an  iron  rake.  Then 
the  grass  seed  should  be  sown  thickly 
and  as  evenly  as  possible.  The  best 
plan  is  to  hold  the  hand  low  and  allow 
the  seed  to  sift  through  the  fingers.  It 
pays  to  do  this  work  well,  for  a  lawn  is 
a  permanent  investment. 
Once  properly  estab- 
lished, it  will  last  for 
years.  There 
should  be  no 
false  economy, 
such  as 
skimping  on 
the  seed. 
After  mak- 
ing  one 
sowing  up 
and  down 
the  yard, 
it  is  advis- 
a  b 1  e  to 
make  a  n - 
other  across 
it,  thus  mak- 
ing certain  that 
the  distribution  is 
even.  You  will  sow 
ten  times  as  much 
seed  as  will  develop 
plants,  but  the  stronger 
will  crowd  out  the 
weaker  and  you  will 
have  a  strong  stand  of  grass. 

Very  early  spring  and  the  month  of 
September  are  the  best  seasons  for 
sowing  grass  seed.  Some  people  scat- 
ter seed  on  the  last  snow  that  falls  and 
as  the  snow  melts  the  seed  is  carried 
into  the  soil.  Ordinarily  it  should  be 
sown  just  as  soon  as  the  ground  can  be 
worked. 

In  order  to  keep  the  grass  in  good 
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condition  year  after  year,  it  will 
need  to  be  fertilized,  but  the 
common  plan  of  covering  the 
lawn  with  stable  manure  in  the 
fall  is  not  to  be  commended.  It 
is  not  nearly  so  efficacious  as 
many  people  suppose  and  it  is 
almost  certain  to  introduce  weed 
seeds,  of  which  there  are  enough 
under  any  conditions.  It  is  much 
better  to  use  a  commercial  fer- 
tilizer in  the  spring. 

A  good  fertilizer  for  spring 
use  is  composed  of  nitrate  of 
soda  and  muriate  of  potash,  in 
the  proportion  of  one  to  three. 
They  should  be  mixed  and  scat- 
tered evenly' over  the  grass,  a 
thorough  watering  then  being 
given.  About  twenty-five  pounds 
will  be  needed  for  two  hundred 
square  feet  of  lawn.  Another 
excellent  plan  is  to  mix  a  little 
pulverized  sheep  manure  with 
good  loam  and  spread  it  over  the 
grass  in  the  spring  an  inch  deep. 
After  the  plot  has  been  raked 
over  with  an  iron  rake,  the  loam 
will  disappear  under  the  grass  but  will 
nourish   it  throughout  the  summer  and 


The  Walk  to  the  Garage 

Cement  stepping  stones  in  a  grass  path  keep  it  attractive 

the  year  round. 


A  New  England  Corner 

This  uatural  garden,  carefully  kept  up,  is  very  attractive   to  most 
people. 


keep  it  green  and  velvet-like,  while  the 
neighbors'  lawns  are  burning  up. 

At  the  lower  end  of  the  yard  an  arbor 
or  pergola  may  be  constructed  and 
covered  with  vines,  or  tall  growing 
plants  may  be  massed  there.  Pergolas 
have  largely  supplanted  the  old  fash- 
ioned arbor  and  summer  house  and 
when  vine-clad  are  most  charming.  A 
naked  pergola,  however,  is  an  anomaly; 
the  very  purpose  of  a  pergola  is  to 
grow  something  on.  There  is  no  need 
in  a  modest  garden  to  imitate  the  im- 
posing pergolas  seen  on  large  estates. 
A  rustic  affair  made  of  cedar  poles  with 
the  natural  bark  is  unpretentious  and 
attractive.  It  is  best  to  cut  the  poles 
in  winter,  for  then  the  bark  clings 
better.  That  part  of  the  upright  poles 
which  is  set  into  the  ground  should  be 
stripped  of  its  bark  and  coated  with 
creosote  or  some  other  preservative. 
It  is  possible  to  buy  pergolas  cut  out, 
fitted,  and  ready  to  be  set  up  in  any 
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yard  so  that  one  need  not  hesitate  to 
beautify  his  place. 

There  is  nothing  better  to  grow  over 
an  arbor  or  a  pergola  than  a  grape- 
vine. Few  vines  give  a  denser  shade 
or  are  more  pleasing  to  the  eye  and  it 
is  reasonable  to  suppose  that  the  fruit 
will  be  welcome.  Concord,  Worden, 
and  Moore's  Early  are  good  kinds  to 
grow. 

If  it  is  desired  to  hide  a  fence  or  to 
screen  undesirable  objects,  no  better 
climber  can  be  found  than  the  tall- 
growing  nasturtium,  which  has  the 
added  merit  of  producing  great  quanti- 
ties of  flowers  for  cutting.  The  English 
scarlet  runner  bean  is  another  good 
climber,  the  blossoms  of  which  are  very  • 


The  Climber  Beautifies 
Roses  are  just  as  much  in  place  over  the  back  door  as  in  a  formal  garden. 


attractive  and,  when  it  is  grown,  a 
utilitarian  as  well  as  an  esthetic  pur- 
pose is  served,  for  the  beans  are  a  table 
delicacy.  These  two  plants  are  an- 
nuals and  there  are  several  other  kinds 
grown  from  seed  in  the  same  way 
which  are  worth  the  attention  of  the 
garden  maker,  especially  the  first  year, 
before  the  perennials  are  well  estab- 
lished. 

The  back  yard  garden  ought  to  be  a 
garden  to  live  in — not  formal,  but  with 


a  hospitable,  home-like  atmosphere.  If 
possible,  let  there  be  a  seat  or  two  and 
a  rustic  table  in  a  shaded  corner.  One 
family  living  not  far  from  my  home 
has  a  little  terrace  built  against  the 
garage  at  the  rear  of  the  yard,  and 
there  they  often  eat  their  evening  meal, 
under  the  shelter  of  a  great  tree,  with 
the  perfume  of  roses  rising  from  the 
garden  at  their  feet. 

A  somewhat   different  treatment   is 
demanded  by  the  less  secluded  front 
yard.     One    even    feels    self-conscious 
when  making  a  garden  for  the  public 
to  see.     One  thing  is  certain,  though, 
and  that  is  that  no  yard  is  improved  by 
being  dotted  with  little  shrubs,  like  so 
many  shoe  buttons,  or  by^seing  cut  up 
with  flower  beds.    A  few 
shrubs  of  rare  varieties 
on  the  lawn  are  permis- 
sible but,   for  the   most 
part,    the    shrubbery 
should  be  massed  at  the 
corners  or  at  the  sides. 
The  proper  place  for  the 
flowers     is     along     the 
walks  or  at  the  base  of 
the  house. 

It  is  not  wise  to  grow 
trees  except  in  large 
yards,  for  they  take  up 
so  much  moisture  and 
plant  food  that  grass  and 
flowers  suffer.  The  roots 
of  trees  explore  the 
ground  for  many  feet 
outside  the  radius  of  the 
branches,  even  penetrat- 
ing drain  pipes,  uproot- 
ing sidewalks,  and  pushing  their  way  into 
cellars.  The  quick-growing  Carolina 
poplar,  often  planted,  is  one  of  the  worst 
offenders  in  this  respect.  It  has  other 
faults,  too,  such  as  casting  its  leaves 
early  and  littering  the  yard.  A  much 
-better  tree  and  a  more  ornamental  one 
for  the  front  yard  is  the  catalpa.  This 
tree  grows  so  quickly  that  it  offers 
shade  in  four  or  five  years  and  its 
blossoms  are  exceptionally  handsome. 
The  linden  is  a  good  tree,  especially  for 
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planting  near  a  driveway,  as  wounds 
which  may  be  made  on  the  trunk  heal 
quickly.  The  Camperdown  elm  is  a 
low  tree  and  often  planted,  but  it  is 
more  ornamental  than  useful.  When 
it  can  have  plenty  of  room,  the  cut- 
leaf  weeping  birch  adds  much  to  the 
attractive  appearance  of  a  yard,  but  it 
shows  off  to  little  advantage  when 
crowded  among  other  trees.  As  a 
shade  tree,  the  Norway  maple  is  not 
easily  surpassed,  common  as  it  is.     It 


makes  rapid  growth  and  is  seldom  at- 
tacked by  insect  pests.  Evergreens  are 
not  adapted  for  shade  giving,  but  they 
add  a  cheerful  note  to  the  yard  in  win- 
ter, when  all  the  other  trees  are  bare. 
It  is  always  well  to  avoid  cutting  up 
a  lawn  with  walks.  One  unbroken 
stretch  of  shimmering  green  looks 
much  handsomer  than  two  smaller 
plots.  Sometimes  stepping  stones  will 
serve  as  a  substitute  for  a  walk  and  are 
to  be  preferred  for  a  garden  approach. 


FARMERS  ADOPT  THE 
"CATERPILLAR" 


PUMPING  WITH  THE  MOTOR  TRACTOR 
The  machine  is  very  light  and  small  and  it  can  be  used  for  almost  any  operation  on  the  farm  which  needs  horse,  man. 

or  boy  power. 


By 
ARTHUR    F.    DAHL 


A 


T    Marysville,    California,    they 

are    building    a    new    tractor 

that  is  a  marvel  of  versatility. 

It  can  do  more  tricks  than  a 

circus  performer.    In  size  it 


is  a  mere  pocket  edition  of  the  old 
caterpillar  machine,  but  it  has  more 
power,  more  efficiency  than  its  bigger 
brother.  It  can  turn  itself  completely 
around  within  a  circle  of  its  own  cir- 
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Ready  for  a  Job  of  Hauling 


Wlu'ii  not    in    use   as  a  source 

of  povvt-r  it  will  haul  enormous 

loads  of  produce  to  market. 


cumference  and  it  is  thus  able  to  twist 
in  and  out  among  orchard  trees  and 
plow  or  harrow  every  available  foot  of 
space.  It  runs  on  its  own  "ball  bear- 
ing" track,  with  practically  no  friction. 
It  doesn't  "pack"  the  ground 
over  which  it  travels  be 
cause  of  the  distribu- 
tion of  its  weight  and 
its  lightness.  It 
doesn't  get  stuck  in 
the  mud  for  the  same 
reason. 

Its  power  is  secured 
from  the  highest  grade, 
most  compact  automobile 
motor  of  from  thirty-five  to  sixty 
horsepower,  modified  to  meet  the 
changed  conditions  of  service.  Distil- 
late is  used  for  fuel. 

When  not  used  for  plowing  or  har- 
rowing, the  tractor  can  be  used  for 
hauling  produce  to  and  from  the  farm. 


as  it  has  great  traction 
power.  It  can  pull  a  load 
up  a  grade  that  few  horse 
teams  can  negotiate.  By 
a  simple  attachment,  the 
tractor  motor  can  be 
used  for  pumping  pur- 
poses, at  a  small  cost 
for  fuel,  or  it  can  be 
utilized  for  turning 
churns,  washing  machines, 
or  any  other  useful  purpose  on  the  farm. 
In  fact,  no  agricultural  machine  de- 
vised in  recent  years  has  equaled  the 
diverse  uses  to  which  this  little  tractor 
can  be  put.  An  ingenious  operator  can 
think  of  hundreds  of  uses  for  it. 


Laying  Its  Own 

Track 

The  ball-bearinsrs  make 

;in    almost    frictionless 

d  for  the  wheels.  The 
weight  of  the  machine 
is  distributed  over  a 
larife  area  as  it  moves. 
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It  is  easy  to  operate ;  has  few  me- 
chanical parts  to  get  out  of  order;  its- 
cost  for  fuel  is  low;  and  its  power  is 
out  of  all  proportion  to  its  size  and 
cost.  It  will  go  a  long  way  toward 
making  farm  life  more  attractive  and 
easy. 


SEARCH  FOR  POLLED  CATTLE 


By 
R.    C.    AULD 


p 


UGNACIOUS  beef  cattle, 
equipped  with  horns,  frequent- 
ly do  great  damage  to  each 
other  en  route  to  the  packing 
houses,  and  the  evil  has  be- 


come so  great  that  horned  beef  is  of 
considerably  less  value  on  the  hoof 
than  polled  stock,  or  the  hornless  va- 
riety. The  great  annual  loss  from  such 
causes   moved   the    Kansas    Board   of 


SEARCH  FOR  POLLED  CATTLE 


n 


Agriculture  to  investigate  the  subject. 
It  was  found  that  hornless  or  dehorned 
animals  are  of  about  ten  per  cent 
higher  market  value  when  feeding  in 
the  pasture,  because  they  are  less  liable 
to  injury  in  transportation.  Their  car- 
casses average  seventeen  cents  a  hun- 
dred more,  or  about  two  dollars  more  a 
head. 

The  great  packers  are  aware  of  these 
facts  from  their  own  economic  stand- 
point and  have  encouraged  the  pro- 
duction of  hornless  beeves.  Breeders 
of  normally  horned  types  have  been  in 
(juest  of  polled  specimens  and  this  has 
gradually  resulted  in 
the  creation  of  hornless 
varieties  of  Shorthorn, 
Hereford,  Hoi  stein, 
Jersey,  and  even  Guern- 
sey breeds.  This  is  ac- 
complished by  the  use 
<jf  a  born  polled  sire  or 
dam  of  the  i)articular 
breed,  a  phenomenon 
that  occasionally  ap- 
pears. The  day  of  the 
belief  that  constant  de- 
horning would  create 
the  desired  type  has 
passed,  although  only  the  recent  study 


Carrying  thk 

Line 
A  g^randdaughtcT 
of  a  hornless  s'iru. 

of  the  laws  of 
heredity  has 
proved  that 
the  ancient 
Egyptian 
method  of 
force  was  use- 
less even  if 
kept  up  for 
a  period  of  hundreds  of  years. 

From  a  polled  animal  in  a  herd  of 


A  Milch  Cow  Without  Horns 

Hit  oHsprinR  will  be  polled  if  the  sire  is  Kood.     For  b<'ef  they  will  be  worth  ten 

per  cent  more  on  the  hoof  than  they  would  be  if  they  had  horns. 

horned  animals,  it  is  possible  to  raise 
a  herd  all  polled.  This 
character  is  what  is 
called  dominant  to  the 
horned ;  hence  the  ma- 
jority of  the  offspring 
from  such  a  polled  sire 
or  dam  will  be  polled. 
All  horned  breeds  have 
the  polled  "character" 
inherent  in  them,  and 
are  liable  to  produce 
polled  specimens.  These, 
when  they  occur,  are 
preserved,  although  they 
used  to  be  regarded  as 
freaks,  and  discarded. 
They  will,  when  they 
become  producers,  solve 
the  question  of  horns ; 
they  will  do  this  in  one 
generation. 


Product  of  Selective  Breeding 

The  horns  on  beef  cattle  can  be  eliminated  by  usingr  sires  who  are  polled  but  not 

by  fSrcible  debominfr. 


BURNING  CHARCOAL  IN  CONCRETE  OVENS  IN  MEXICO 
Charcoal  is  the  fuel  generally  used  by  the  poorer  people.    Even  the  wealthy  are  unaccustomed  to  stoves. 

new  in  this  use. 


Concrete  is 


CHARCOAL  FURNACES  OF 
MEXICO 

(CONCRETE  charcoal  kilns  of  oval 
beehive  shape  dot  the  landscape  in 
many  parts  of  Mexico.  Burning  char- 
coal is  an  important  industry  upon 
many  of  the  ranches  in  the  timbered 
districts  of  the  country.     All  through 


the  forests  of  pine,  oak,  and  other  trees 
that  cover  the  slopes  of  the  mountains 
are  camps  of  charcoal  burners.  Most 
of  the  fuel  is  manufactured  in  a  primi- 
tive way  and  it  is  only  upon  the  more 
modern  ranches  that  the  kilns  are  made 
of  concrete.  Charcoal  is  the  universal 
fuel  of  the  people  of  Mexico,  stoves 
being  practically  unknown. 


BRITAIN 
ft251.545,00Q 


GROWTH 


OF  EXPENDITURE        __,__. 
ON  NAVAL  ARMAMENTS  V/" 
DURING  THE  LAST 
25  YEARS 


AUSTRIA 
ft  29.950.000, 


TRYING  TO  SCARE  EACH  OTHER 

The  growth  of  expenditure  for  naval  armament  is  vividly  shown  by  this  diagram  of  the  budgets  of  the  various  countries. 

the  left  hand  column  showing  the  amount  spent  in  1888  and  the  right  hand  column  the  amount  spent  in  1913.    The 

United  States  has  climbed  from  fourth  to  second  place. 
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The  PoRTAiiLE  Catamarine  Can  Be  Car- 
ried IN  A  Suitcase 


WATER 
DETECTIVE  BICYCLE 

A  LL  sorts  of  noiseless  marine 
operations,  ranging  from  a 
reconnaissance  of  the  enemy's 
coast  line  to  chasing  up  a  flock 
of  geese  at  twelve  miles  an  hour, 
are  among  the  possibilities 
claimed  for  the  new  portable 
"catamarine",  which  can  be 
folded  up  and  stowed  away  in  an 
ordinary  suit-case ;  weight,  all 
told,  twenty-eight  pounds. 

When  opened  ready  for  use, 
the  folding  frame,  propelling 
mechanism  and  seat,  made  of  a 
rust-proof  composition  of  alum- 
inum and  bronze,  rests  on  two 


cigar-shaped  floats  of  rubber  covered  with 
waterproof  raven's-duck.  The  navigator  sits  on 
a  bicycle  cushion  which  surmounts  the  folding 
frame,  and  operates  the  propelling  mechanism — 
a  sprocket  wheel  aflfair — with  his  hands.  In  this 
way  the  catamarine  has  been  driven  through 
perfectly  smooth  water  as  fast  as  twelve  miles  an 
hour,  when  the  propeller  was  being  turned  up  to 
one  thousand  revolutions  per  minute.  The  floats 
are  blunt  enough  and  rest  lightly  enough  on  the 
water  to  enable  the  operator  to  go  ahead  in 
perfect  silence  at  low  speeds.  This  fact  is  chiefly 
relied  upon  by  the  inventors  to  recommend  the 
machine  for  use  in  military  operations  and  by 
(luck  hunters,  quite  apart  from  the  general  claims 
in  favor  of  the  apparatus  as  a  pleasure  craft. 

This  invention  is  the  last  in  a  long  chain  of 
devices  that  clever  men  mechanically  inclined 
have  been  producing  at  a  rapid  rate  for  a  number 
of  years  for  water  traffic.  It  is  claimed  for  the 
catamarine  that  it  is  one  of  the  very  best  of  these 
devices. 


This  Is  the  Way  It  Looks  on  the  Water 


THE  SWIMMING  SKI  AS  IT  APPEARS  ON  LAND 


SWIMMING  SKI 

A  N  enterprising-  inventor  who  makes 
his  home  in  San  Pedro,  California, 
has  invented  an  addition  to  the  joys 
of  swimming  and  surf  bathing 
Not  content  with  the  tameness 
of  the  "water  wings",  he  has 
made  and  successfully  demon- 
strated what  he  terms  as  a 
"propelling  swimming  ski", 
which  serves  both  as  a  life 
saver  and  as  an  amusement 
device  for  the  beaches.  This 
invention  resembles  to  a 
great  extent  the  well-known 
Norwegian  ski,  being  a 
broad  board  about  a  foot 
in  width  and  some  nine 
or  ten  feet  long,  slightly 
curved  up  at  the  front  end. 
It  is  of  course  considerably 
larger  than  a  snow  ski,  as  it 
is  intended  for  the  whole 
body  to  He  at  full  length 
upon.  Near  one  end  are 
located  the  sprocket  wheel, 
made  of  bronze  to  avoid 
rusting,  and  the  pedals, 
which  control  the  bronze 
propeller  that  serves  as  motive  power  for 
the  unique  water  craft.  This  is  located  a 
short  distance  back  of  the  rear  end  of 
the  board. 


The  machine  is  kept  afloat  or  nearly 
afloat  by  two  large  tanks  of  air  placed 
at  either  end,  which  render  it  so  buoyant 
that  it  supports  a 
large  man  with  ease. 
The  machine  has  been  demon- 
strated many  times  in  the  Bay  at 
San  Pedro,  and  it  is  always  the  cause 
of  admiring  wonder 
among  the  spectators. 
The  method  of  oper- 
ating it  is  to  lie  either 
oh  the  back,  or  face 
down,  on  the  board 
and  revolve  the  pedals  ■ 
with  the  feet  just  as 
in  running  a  bi- 
cycle,  and 
the  steering 
is  done  by 
leaning-  to  one 
side  or  the  other, 
throwing  the 
weight  to  either  side 
of  the  center  of 
r  a  V  i  t  y,  which 
causes  the  ski  to 
turn  perceptibly.  In 
fact  it  is  very  much 
like  a  water  bicycle. 
These  machines  will  be  of  great  use  in 
saving  lives,  since  they  will  ride  immense 
waves  that  small  boats  could  not  live 
through. 


To  Prove  His 

Prowess 
The  African 
warrior  has  no 
way  to  showtho 
stay  at  •  homes 
how  brave  he  is, 
but  his  elabo- 
rate head  dress, 
worn  on  gala 
occasions,  im- 
presses them 
greatly. 


THE  SWIMMING  SKI  AS  IT  APPEARS  IN  THE  WATER 


WHERE  EARNING  AND  LEARN- 
ING GO  HAND  IN  HAND 


By 
ROBERT    H.    MOULTON 


WHEN  the  president  of  a 
college  states,  regarding 
one  of  his  students,  that 
his  grades  are  up  in  the 
nineties,  that  he  is  an  ex- 
cellent cook,  a  good  laundryman,  and 
that  he  can  plow  more  acres  of 
land  a  day  than  any  other  boy 
in  college,  it  means  two 
things:  first,  that  the  stu- 
dent in  question  is  making 
good,  and  second,  that  the 
institution  he  is  attending 
is  quite  out  of  the  ordi- 
nary. Yet  these  are  the 
exact  words  of  Dr.  Wil- 
liam M.  Hudson,  president 
of  Blackburn  College,  at  Car- 
linville,  Illinois. 

Blackburn,  as  a  matter  of 
fact,  occupies  a  unique  position 
among  institutions  of  learning  in 
this  country.  No  other  college, 
perhaps,  is  conducted  along 
exactly  the  same  lines. 
Its  aim  is  to  train  young 
men  to  be  not  only  scien- 
tific, but  practical  farm- 
ers, inculcating  in  them  at 
the  same  time  a  love  for  the  soil ;  and  to 
make  of  girls  and  young  women  prac- 
tical housewives,  who  will  be  able  to  cook 
and  sew,  and  to  take  care  of  a  home. 
Most  important  of  all,  it  is  conducted 
upon  a  plan  of  self-help,  whereby  young 
men  and  women  of  the  most  limited 
means  are  afforded  an  opportunity  to 
avail  themselves  of  a  standard  college 
education. 

The  plan  has  been  tried  only  a  year, 
but  during  this  period  it  has  proved  so 
successful,  literally  knocking  the  high 


cost  of  living  all  to  pieces,  that  the 
great  problem  next  fall  will  be  what 
to  do  with  the  students.  This  year 
there  are  ninety  in  attendance,  about 
equally  divided  between  the  young 
men  and  the  young  women. 

The    charges    for    the    year    at 
Blackburn  have  been  placed  at 
one     hundred     dollars     and 
three  hours'  work  a  day  at 
some     form     of     manual 
labor.      This   pays    for   a 
furnished      room,      with 
steam   heat   and   electric 
light,  board,  and  tuition. 
It    sounds    cheaper    than 
living  at  home.     But  it  is 
not  cheap.     It  is  only  differ- 
ent.     And    the    difference 
lies    in    the    unique    fea- 
tures  of   the    scheme 
which    has    been 
worked   out   and   put 
into   operation   by 
tlie    president   of   the 
college. 

In  the  first  place, 
the  cost  of  food  at 
Blackburn  is  about  a 
dollar  and  a  half  a  week  for  each  student. 
Heat,  light,  and  water  are  fifty  cents 
more.  This  amounts  to  about  seventy- 
five  dollars  for  the  school  year  of  thirty- 
six  weeks,  leaving  a  balance  of  twenty- 
five  dollars  to  be  applied  on  the  current 
expense  account. 

Board  at  a  dollar  and  a  half  a  week 
may  seem  impossible — that  is,  if  one 
expects  food  of  a  fair  quality  and 
enough  of  it.  But  the  meals  at  Black- 
burn are  excellent  and  there  is  always 
an  abundance  of  everything.     The  se- 


I'kksiuent 
William  M.  Hud 
SON,  OK  Blackburn 
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cret  of  this  low  cost  of  living  is  simple 
enough :  the  food  is  produced  on  the 
place  and  the  cooking  is  done  by  the 
young  women  students. 
Three  times  a  day,  for  an 
hour  before  breakfast,  din- 
ner, and  supper,  you  will 
find  them  in  the  kitchen 
busily  engaged  in  prepar- 
ing the  various  meals  for 
the  entire  college.  They  go 
about  the  work  carefully 
and  scientifically,  and  they 
seem  to  enjoy  it. 

Here  is  a  sample  dinner 
menu  at  Blackburn: 

Cream  of  tomato  soup, 
roast  beef,  baked  potatoes, 
peas,  bread  and  butter, 
tapioca,  and  cake.  The 
cost  of  the  materials  for 
this  meal  was  a  fraction 
under  ten  cents  per  student. 
Breakfasts  and  suppers 
usually  cost  less,  the  aver- 
age for  the  three  meals  a 
day  being  about  twenty-one 
cents.  A  breakfast  con- 
sisting of  oatmeal  and 
cream,  bacon,  fried  apples, 
cocoa,  biscuit  and  butter  is 
furnished  at  a  cost  of  six 
cents,  and  a  supper  of  curry  of  meat 
and  rice,  creamed  potatoes,  fruit  salad. 


Dressing  Veal 
Each  student  is  a  producer  as  well 
as  a  consumer  of  food  and  knowl- 
edge. 


bread  and  butter,  and  tea,  at  four  and  a 
half  cents.  Dr.  Hudson  states  that  it 
will  be  possible  in  another  year  to  re- 
duce the  cost  of  food  per 
student  to  a  dollar  and  a 
quarter  a  week,  which  will 
leave  a  little  larger  margin 
out  of  the  one  hundred  dol- 
lars. 

The  various  meals  are 
figured  down  to  a  quarter 
of  a  cent,  not  even  omitting 
such  small  things  as  the 
flour  in  the  gravy  and  the 
salt  on  the  potatoes.  The 
only  other  expense,  since 
the  students  do  all  of  the 
cooking  and  serving,  is  for 
the  fuel  consumed  in  the 
range. 

The  fact  that  there  is  no 
help  to  pay  or  to  feed,  im- 
portant items  in  figuring  up 
the  cost  of  serving  food  in 
most  colleges,  plays  an  im- 
portant part  in  this  econom- 
ical showing.  The  self- 
help  plan  not  only  cuts 
down  expenses,  but  gives 
the  young  women  such  a 
practical  course  in  domes- 
tic science  that  they  will  be 
benefited  by  it  all  their  lives.  The  theory, 
of  course,  they  get  in  the  class  rooms. 


WORKING   OUT  LAUNDRY  PROBLEMS.  DURING  WHICH  THE  STUDENT  HAS  AN  OPPORTUNITY 

OF  WASHING  HIS  OWN  CLOTHES 
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Finding  the  Good  and  Bad  }\<t\  i- 
Thc  youDK  men  who  study  agriculture  remain  all  summer  to  work  the  college 

farms. 


part  of  their  laboratory  work,  for  in- 
stance, being  to  prepare  each  week  four 
new  dishes  in  sufficient  quantities  to  feed 
all  the  people  in  the  dining  hall.  They 
not  only  study  domestic  science,  but  do  all 
the  work  in  their  own  rooms,  the  laundry 
work,  etc.,  and  at  the  end  of  four  years 
they  come  out  able  and,  it  is  expected, 
willing,  to  do  anything  and  solve  any 
problem  that  is  likely  to  confront  a 
woman  in  the  home. 

Of  the  eighty  acres  comprising  the 
farm,  twelve  are  given  to  raising  ensil- 
age for  the  dairy  cattle,  eight  to  corn, 
five  to  alfalfa,  and  two  to  potatoes. 
The  remainder  is  divided  into  pasture, 
orchard,  experimental  plats,  and  gar- 
dens. Just  now  the  college  has  one- 
half  acre  of  strawberries  with  five  hun- 
dred berry  plants,  one 
hundred  grape  vines,  and 
three  hundred  and  fifty 
apple,  peach,  and  plum 
trees.  The  majority  of 
the  young  men  students, 
who  expect  to  be  agri- 
culturists, remain,  of 
course,  at  the  college 
through  the  summer 
months  to  run  the  farm 
and  to  secure  the  prac- 
tical training  which  this 
work  will  furnish. 

All  of  the  farm  build- 
ings are  put  up  by  the  stu- 


dents under  the  direction 
of  the  farm  superintend- 
ent. They  recently  com- 
pleted two  model  poultry 
houses  with  a  capacity  of 
three  hundred  and  fifty 
laying  hens.  A  dairy 
bam,  and  a  silo  capable 
of  carrying  ten  cows,  are 
now  in  course  of  con- 
struction. A  profit  of 
one  hundred  dollars  a 
year  is  figured  on  each 
cow. 

Another  unusual  fea- 
ture of  Blackburn  is  that 
the  students  know  as 
little  of  the  cost  of  high  living  as  they  do 
of  the  high  cost  of  living.  The  college 
puts  a  ban  on  smoking,  drinking,  and 
evils  commonly  found  in  the  college 
world.  A  boy  must  keep  himself  clean, 
if  he  belongs  to  the  Blackburn  College 
community. 

The  students  at  Blackburn  all  work 
— three  hours  a  day.  All  pay  the  same 
and  work  the  same. 

Two  particularly  interesting  stu- 
dents at  the  college  are  foreigners — a 
bright-eyed  little  Jap  and  a  curly- 
haired  Persian.  The  Japanese  student 
came  to  America  to  get  an  education, 
believing  that  all  one  had  to  do  was 
to  come  here  and  after  that  everything 
was  free.  But  he  was  disappointed  in 
his  dreams.     He  had  planned  to  spend 


1                                                         , 

;                         ^ 

■..  i  J  1 

■'  >'«r  w  ^jl  ^■'      - >^-     m^  '^^1 

il 

m 

On  the  Campus  of  Blackburn  College  at  Carlinville,  Illinois 
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three  years  here  and  then  go  home  to 
found  a  little  school  on  the  fundamental 
principles  of  Christianity.  A  friend  in 
Japan  had  said  that  he  would  furnish 
the  money  as  soon  as  the  young  man 
finished  his  education.  So  he  tried  a 
large  state  university.  They  were  very 
sorry,  but  they  had  so  many  American 
boys,  and  then  he  knew  nothing  about 
our  language  or  cus- 
toms. They  didn't  see 
how  they  could  do  any- 
thing for  him.  At  a 
large  endowed  univer- 
sity the  story  was  the 
same.  Finally  he  heard 
of  Blackburn  and  went 
there.  The  president 
asked  him  what  he  could 
do  and  he  said  he  be- 
lieved he  could  cook.  So 
he  was  put  in  the  kitchen 
and  he  works  there  three 
hours  a  day,  assisting 
the  young  women.  He 
makes  the  small  sum 
needed  to  attend  the  col- 
lege by  selling  Japanese 
articles. 

The  other  boy  came 
all  the  way  from  Persia, 
with  the  same  exalted 
notion  of  opportunity  in 
America.  He  had  re- 
ceived a  little  training  in 
a  hospital,  but  he  wanted 
to  be  a  real  doctor  and 
go  home  to  his  people  as 
a  medical  missionary.  He 
spent  fourteen  months 
looking  for  a  college  that 
he  could  afford.  Finally 
a  Persian  doctor  in  Chi- 
cago directed  him  to 
Blackburn  and  he  went 
right  along  and  has  made  a  fine  record. 
He  is  the  head  of  the  cleaning  force. 

"There  is  a  lot  more  to  our  plan." 
said  Dr.  Hudson,  "than  just  helping- 
young  people  to  get  through  college 
who  would  not  otherwise  get  there  on 
account  of  the  expense,  but  they  are 


all  side  issues.  We  are  looking  out  for 
the  young  men  and  the  young  women 
the  other  colleges  have  passed  by,  the 
great  class  of  young  people  who  are  will- 
ing enough  to  work.  It  is  not  our  pur- 
pose to  help  any  student  who  ought  to 
help  himself,  but  simply  to  provide  the 
means  whereby  he  may  secure  an  educa- 
tion. 


A  Jap  and  a  Persian 

They  are  learning  the  secrets  of  cooking  and  earning  their  living  at  the  same  time 

in  the  kitchen. 


"We  are  especially  interested  in  the 
young  women.  It's  a  stiff  problem  for 
a  young  man  to  go  away  from  home  to 
get  his  living  and  his  education  at  the 
same  time,  but  it's  almost  impossible 
for  his  sister.  That  is  why  we  are  pro- 
viding for  the  girls,  too." 
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BEGINNING  PROPER  PROTECTION  ON  THE  ATLANTIC  COAST 
Twenty-five  acres  of  beach  are  in  sitrht,  all  planted  with  tundra  tfrass  which  will  build  dikes  throu^rh  the  action  of  the 

wind. 

TO  GUARD  OUR  COAST 
FROM  WATER 

By 
THOMAS    B.    GILBERT 


WASHED  by  the  sea 
whose  waves  rolled 
mountain  hi^h  for  days, 
the  siiores  of  California 
gave  up  acres  of  valu- 
able land  to  the  devouring  Pacific. 
During  the  same  season  the  New  Jersey 
shore  was  a  similar  victim.  Brief 
storms  they  were  both,  comparatively 
minor  conflicts  in  the  great  war  the 
oceans  are  carrying  on  every  day, 
every  hour,  every  minute,  seizing  the 
little  bits  of  shore  and  tearing  down 
the  bulwarks  and  bridges  which  man 
has  built. 

Great  Britain  has  lost  in  the  past 
thousand  years  some  five  hundred 
square  miles  of  land.  The  Dutch  alone 
seem  to  have  learned  the  lesson,  to 
have  been  able  to  build  up  a  defense, 
and  even  to  drive  back  the  sea  and 
reclaim  vast  areas  of  invaluable  farm 
land.  It  is  because  the  Dutch,  driven 
into  a  diflficult  position  hundreds  of 
years  ago  by  invaders,  have  been 
forced  to  keep  back  the  sea  or  die. 
Their  dikes  have  been  famous  for  hun- 


dreds of  years.  Their  methods,  how- 
ever, are  only  just  beginning  to  be 
appreciated ;  it  is  the  plan  of  American 
engineers  to  put  them  into  use  in  pre- 
venting such  disasters  as  occurred  only 
the  past  spring  on  the  east  and  west 
coasts  of  the  United  States.  Of  late 
years  the  Dutch  engineers  have  been  re- 
placing their  first  dikes  with  embank- 
ments of  clay  and  sand. 

A  shore  line  slope  should  be  cov- 
ered with  stone  or  brick  on  a  gentle 
grade,  which  reaches  far  below^  the 
water's  edge.  The  great  waves  which 
pile  up  these  slopes  send  the  water 
whirling  up,  wearing  on  this  surface, 
though  at  the  same  time  there  is  a 
great  total  weight  of  water.  The  force 
of  gravity,  carrying  the  water  back, 
puts  all  the  action  of  the  water  on  the 
part — the  base  of  the  slope — which  is 
least  able  to  withstand  it.  An  embank- 
ment w'hich  is  not  constructed  to  with- 
stand this  insidious  attack  is  rapidly 
destroyed. 

An  embankment  should  have  the  ap- 
pearance of  a  well-constructed  brick  road 


86 


TECHNICAL    WORLD    MAGAZINE 


sloping  into  the  sea.  With  a  clay  base 
topped  \yith  concrete,  the  finishing  mate- 
rial is  brick  or  stone.  A  granite  coping  at 
the  top  gives  an  ornamental  effect. 
But  for  a  considerable  distance  under 
the  surface  beyond  low  water  is  placed 
a  fascine  foundation  with  heavy  bal- 
lasting of  lime  stone,  shipped,  in  the 
case  of  Holland,  all  the  way  from  Bel- 
gium. That  is  the  sort  of  protection 
which  is  used  by  various  cities  along 
the  Holland-Belgium  Coast,  but  it  is 
not  the  sort  that  can  be  used  along  the 
great  stretches  of  coast  which  flank 
the  farm  lands  of  almost  every  coun- 
try. It  is  there  that  man  must  join 
hands  with  Nature,  and  give  only  the 
basis  of  a  natural  dike.  The  European 
engineers  have  learned  to  do  it  by 
planting  tundra  grass,  and  slowly  that 
means  is  being  taken  up  in  other  coun- 
tries. 

Tufts  of  the  sea  grass  growing  on 
the  dunes  are  planted  in  rows  spaced 
about  a  foot  apart.  The  great  sandy 
beaches  are  covered  with  these  method- 
ically planted  rows,  and  just  back  of 
them  are  planted  a  few  rows  of  reeds 
which  stand  some  four  feet  above  the 
sand.  When  the  winds  blow,  the 
drifting  sand  is  caught  by  the  grass  and 
a  day  of  heavy  wind  will  often  almost 
completely  cover  the  plantation.  The 
process  is  repeated  whenever  this  oc- 
curs, and  soon  a  great  dike  is  built 
which  forms  an  effective  barrier  to  the 
waves,  preventing  them  from  reaching 
farther  back  from  the  shore  line.  On 
the  other  hand,  storms  strike  these 
dunes  and  carry  down  vast  quantities 
of  sand,  but  the  other  process  is  re- 
peated, and  gradually  a  permanent  em- 
bankment is  built  up  which,  at  a  com- 
paratively small  cost  of  upkeep,  pre- 
vents loss. 

The  natural  rebuilding  of  shore  lines 
and  the  reclaiming  of  large  areas  has 
been  accomplished  with  an  elaborate 
system  of  dikes  and  jetties.  The  Pet- 
ten  dike  in  Holland  was  built  at  a 
cost  of  over  a  million  dollars,  and 
stands  as  a  model  of  what  can  and  has 


to  be  done  to  protect  the  shores  of  a 
nation.  In  this  construction  there  are 
over  fifty  jetties  which  extend  at  right 
angles  to  the  shore  line  into  the  sea. 
They  are  built  of  willow  mats  packed 
down  solidly,  with  a  cover  of  basaltic 
rock.  Most  of  them  are  about  three 
hundred  and  fifty  feet  long,  and  about 
forty  feet  wide,  and  they  serve  to  form 
a  deposit  of  sand  between  them,  ex- 
tending from  shore,  even  beyond  the 
ends  of  the  jetties  themselves.  The 
backs  of  these  slopes  are  protected  by 
an  elaborate  system.  A  rock  surface 
is  packed  upon  a  mat  of  willows,  which 
have  been  made  into  bundles  about  five 
inches  in  diameter  and  often  from 
forty  to  sixty  feet  long,  or  packed  on 
the  clay  without  the  willows.  Back  of 
this  rock  surface  on  the  clay  slope,  the 
willows  are  made  into  fascines,  or 
bundles,  and  used  with  a  row  of  stakes 
driven  firmly  into  the  clay,  separating 
the  rock  surface  from  the  clay  surface 
adjoining.  This  long  flat  slope  be- 
tween the  rock  covering  and  the  sea 
slope  is  covered  each  year  with  bun- 
dles of  wheat  straw  fastened  into  the 
clay  with  withes,  which  are  forced 
into  the  clay  with  an  iron  tool.  This 
layer  of  straw  withstands  the  waves 
for  about  a  year,  breaking  up  the  un- 
dercurrent and  leaving  a  deposit  of 
sand. 

The  sea  slope  proper,  going  down 
towards  high  water  level,  is  very  solid- 
ly built  of  basaltic  rock  held  in  place 
by  small  stakes  five  or  six  inches  in 
diameter,  placed  a  foot  apart,  which 
serve  to  break  the  action  of  the  waves 
and  protect  the  flatter  straw  slope 
above.  These  stand  a  few  inches  above 
the  surface  of  the  rock. 

Different  kinds  of  shore  line,  how- 
ever, require  an  entirely  different  treat- 
ment; in  the  county  of  Suffolk,  Eng- 
land, because  of  the  action  of  the  sea 
for  centuries,  nothing  is  left  today  but 
a  little  village  of  what  once  was  a 
flourishing  city  and  the  seat  of  govern- 
ment of  the  kings  of  the  seventh  cen- 
tury.   This  town  furnished  many  ships 
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for  the  English  fleet,  but  gradually  de- 
clined as  it  crumbled  into  the  sea,  until 
a  few  years  ago  its  population  was 
down  almost  to  the  two  hundred  mark, 
the  inhabitants  moving  back  to  an  in- 
land valley.  Walls,  bulkheads,  stone 
slopes,  aprons,  massive  constructions 
were  swept  away  almost  as  rapidly  as 
they  were  built,  and  the  people 
seemed  helpless  in  building  any- 
thing which  would  at  all  prevent 
the  sea  from  taking  its  yearly 
toll  of  city  streets,  churches,  and 
houses.  It  was  not,  in  fact,  until 
very  lately  that  a  solution  was 
found,  one  which  is  simplest  of 
all  and  which  makes  the  sea  build 
up  the  bulkhead,  or  rather  a 
natural  shore  line,  which  auto- 
matically prevents  its  eating  into 
the  bluflfs.  Low  groins,  not  more 
than  two  or  three  feet  high,  set 
in  concrete,  build  a  natural  shore 


lake  frontage  are  losing  valuable  land 
in  addition,  Seabright,  New  Jersey,  as 
another  instance,  is  also  gradually  los- 
ing its  grip,  and  will  be  forced  to  move 
inland,  if  the  present  ravages  keep.  up. 

A  scientific  study  of  where  to  build 
protection  will  have  to  be  made. 

The  riparian  owners  will  object  to 


How  THE  Sand  DiisxRovs 

The  shiftinfT  dunes  and  the  material  picked  up  by  the  wind  on  the 

beach  kill  the  trees  and  make  the  soil  barren. 


Hacking  Away  the  Acres 

The  attack  of  the  sea  is  endless  and  continuous.    It  has 

always  been  so. 

line,  by  making  the  sea  deposit 
a  sand  embankment.  It  is  ellip- 
tical in  shape,  and  forms  an  im- 
pregnable defense. 

It  is  this  sort  of  an  arrange- 
ment which  would  save  the  west 
shore    line    of    Lake    Michigan, 
where  the  inland  sea  is  rapidly 
eating  into  the  bluffs  along  the 
shore.     The   magnificent   drive- 
way constructed   at   Milwaukee, 
Wisconsin,  extending  north  along  the 
bluff,  as  in  the  neighborhood  of  White- 
fish    Bay,    has    been    almost    completely 
destroyed,  and  the  farmers  who  own 


what  seems  to  be  flimsy  protection 
against  the  sea,  for  they  are  used  to 
vast  concrete  structures  which  resem- 
ble rocky  shore  lines.  But  they  can 
soon  be  taught,  even  as  the  people  of 
the  Old  World  were  taught  by  the  sea 
itself,  that  the  only  way  to  handle  the 
situation  is  to  start  the  sea  to  building 
against  itself.  The  United  States  Coast 
and  Geodetic  Survey  is  well  equipped 
to  make  the  necessary  calculations  at 
the  various  places  which  are  most  in 


Protects  Itself 

When  the  coast  is  rocky  and  the  waves  are  automatically  broken  by 

outlying  stones  no  protection  is  necessary. 


need  of  protection.  Their  recommenda- 
tions can  be  followed  out  so  that  the  dis- 
asters on  the  Atlantic  and  Pacific  Coasts 
need  never  be  repeated. 
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Rusty  Nails  and  Other  Bits  of   Metal  Raked  wtth  a  Mag- 
net FROM  a  Roadway  Covered  with  Cinders 


old  nails,  bits  of  wire,  and  pieces  of  iron 
bands  are  taken  out  of  the  ashes  at  each 
raking-,  and  the  whole  mass  is  so  cleaned 
out  that  all  the  former  dan.o-er  is  re- 
moved. 


The  Magnetic  Rake 

RAKES  WITH  A  MAGNET 
A  WORKER  of  an  inventive  turn  of 
mind,  employed  in  the  Chicago 
postofifice,  has  contrived  a  magnetic 
rake  to  remove  from  a  short  driveway 
nails  and  bits  of  sharp  pointed  pieces  of 
iron  and  steel  liable  to  injure  the  tender 
portion  of  a  horse's  hoof. 

The  need  of  such  an  instrument  was 
realized  for  work  on  sharp  inclines  in 
entrances  to  the  general  postoffice.  In 
order  to  check  the  heavy  vehicles  on  the 
downward  course,  the  concrete  paving 
was  spread  with  ashes  from  the  post- 
office  furnaces  in  which  were  burned  old 
boxes  and  barrels.  The  nails  and  bits  of 
wire  left  in  the  ashes  caused  injury  to  a 
number  of  valuable  horses. 

The  magnetic  rake  is  now  used  to 
abstract  all  dangerous  particles  from  the 
ashes  before  a  team  is  permitted  to  drive 
over  it.  It  is  worked  on  the  vacuum 
sweeper  plan.  About  two  dozen  steel 
teeth  with  blunt  points  are  arranged,  in 
two  rows,  to  a  box-like  top.  A  long-  coil 
of  insulated  wire  leads  from  a  socket  to 
the  plate  holding  the  teeth  and  the  latter 
become  heavily  charged  with  electricity. 
The  rake  is  worked  back  and  forth 
through  the  ashes  on  the  roadway  and 
the  teeth  pick  up  every  substance  of 
metallic  character.    About  two  pounds  of 
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The  Dance  Between  Plunges 

The  water  at  Coney  Island.  New  York,  is  sometimes  rather 

cold  so  that  the  tanjfo  reigns  supreme  on  those  days.  The 

beach  is  an  ideal  floor  for  the  society  dances. 


STUDYING  UNDER 
DIFFICULTIES 


The  youngr  mountaineer  of  Tennes- 
see often  does  fiis  best  to  gain 
an  education,  but  he  must 
waste  much   time  with 
old  implements. 


SMALLEST  OF  COWS 

'T'lIE  Dexter  is  a  breed  of  little  cattle; 
a  full-grown  cow  is  only  three  feet 
in  heig-ht  and  can  thrive  in  a  fair  sized 
back  yard  and  give  twenty  quarts  of  rich 
milk  a  day. 

An  A m e r i- 
can  herd  book 
classification 
has  been  g-rant- 
ed  to  the  Dex- 
ters,  which  are 
declared  by 
prominent  live- 
stock breeders 
in  this  country 
to  .possess  a 
number  of  par- 
ticularly valu- 
able points. 
The  cattle,  it  is 
stated,  will 
wax  fat  and 
yield  large 
quantities  of 
fine  milk  on 
pastures  where 
other  cattle 
would  starve  to 
d  e  a  t  h.      Fur- 


A  Cow  That  Is  Only  Three  Feet 

QU.^RTS  OF  M 


thermore,  it  is  said,  the  Dexters  possess 
extremely  hardy  constitutions  and  the 
utmost  vigor,  and  are  absolutely  immune 
to  bovine  tuberculosis.  This  trait,  it  is 
believed,  has  been  attained  by  the  condi- 
tions under  which  the  breed  has  been 
developed  in  its  native  hills. 

Owned  orig- 
inally by  the 
poor  peasants 
of  County  Ker- 
ry, the  Dexters 
ran  practically 
at  will  over  the 
hills,  shelter- 
less at  all  sea- 
s  o  n  s  of  the 
year,  and  com- 
pelled to  for- 
age for  food. 
This  strenuous 
outdoor  life 
weeded  out  all 
weaklings; 
only  the  very 
strongest  sur- 
vived and  these 
transmitted 
their  vigor  to 
their  offspring 
in  increasing 


High  but  That  Gives  Twenty 
ILK  A  Day 
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measure,  until  the  Dexter  of  today  is  an 
animal  that,  according  to  the  statements 
of  those  who  know  the  breed  well,  can 
thrive  in  places  where  even  that  most 
thrifty  of  animals,  the  goat, 
would  find  exceedingly 
poor  picking. 

WIRELESS  ON 

LINER'S 
LIFEBOATS 

TN  addition 

^  to    the 

lifeboat 

equip- 

m  e  n  t  o  f 

the   new 

Aquitania 

of   the    Cu- 

n  a  r  d   Line 

there   will   be 

two  large  motor 

boats  fitted  with 

wireless.      They 

will   be   carried    on 

the   boat    deck,    one 

on  the  port  and  the 

other  on  the  starboard  side. 

is  thirty  feet  in  length  and 


Typkof  Wireless  Equipped  Lifeboat  Now  Being 
Used  on  the  Most  Recent  Liners 


Each  boat 
contains  a 


four-cylinder  thirty-horsepower  motor. 
There  is  a  short  deck  at  each  end,  a  wide 
gangway  fore  and  aft,  and  water-tight 
walls,  one  fore  and  the  other  aft,  fitted 
with  seats  and  lockers  for  the 
storage  of  medical  sup- 
plies and  different 
necessities. 
The  engine  is 
well  protected 
by  a  closed 
compartment 
and  will  not 
be  affected 
by  heavy 
seas.  The 
p  r  imary 
function 
of  the  two 
motor  boats 
is  to  tow  the 
ordinary  row- 
ing lifeboats, 
of  which  there 
will  be  the  usual 
number  on  board 
the  Aquitania. 
A  sound-proof  room 
wireless  operator   for- 


is  fitted   for  the 

ward  of  the  motor  space 


FOR  FAST  RIVER  TRAVEL 

Coach  Vivian  Nickalls,  the  Engrlishraan  who  taught  eight  men  from  the  University  of  Pennsylvania  how  to  row  into 

second  place  at  the  Poughkcepsie  intercollegiatcs,  used  a  catamaran  hydroplane  to  follow  the  shell. 


Protecting  a  Goi.f  Putting  Green  from  the  High  Tides  by  Means  of 

A  Dike 


DIRE  AROUND  PUTTING 
GREEN 
A  DIKE  some  twenty  inches  high 
^^  surrounding  putting  green  num- 
ber sixteen  at  the  Point  Loma  golf 
course,  near  San  Diego,  California, 
attracts  inquisitive  gazers.  The  real 
reason  for  this  novel  hazard  is  that  the 
water  from  San  Diego  Bay  at  ex- 
tremely high  tides  flows  back  into  the 
golf  links  and  inundates  this  particular 
putting  green  to  such  an  extent  as  to 
cause  considerable  damage.  Hence  the 
officials  of  the  club  concluded  to  con- 
struct a  complete  circular  dike  around 
the  green,  thereby  adding  an  interest- 
ing extra  hazard  to  the  course.  It  is 
thus  necessary  to  lift  the  ball  from  the 
teeing  ground  over  this  wall  of  earth 
before  getting  into  the  putting  green. 
The  dike  has  become  a  favorite  hazard 
for  visiting  golfers. 

SIDE-ARM  LOCOMOTIVE 

ELECTRIC    locomotives    which    do 
not  stop  to  couple  on  to  the  cars 


that  they  are '  handling 
have  been  placed  in  serv- 
ice by  the  Pennsylvania 
Railroad  for  use  on  the 
Cleveland  ore  docks. 
The  new  type  calls  for  a 
separate  narrow  gage 
track,  running  beside  the 
standard  track  and  using 
a  wooden-covered  third 
rail  from  which  to 
gather  the  current  which 
operates  the  machine. 
Each  locomotive  is 
equipped  with  side-arms,  operated  by 
compressed  air  from  the  cab,  which 
push  the  load.  They  are  powerful 
enough  to  handle  a  large  train  of  cars 
and  are  capable  of  shifting  and  cutting 
out  cars  from  a  string  with  much  less 


View  of  the  Side-.Arm  of  the  Electric  Locomotive 

expenditure  of  time  and  labor.  The 
safety  factor  is  also  a  considerable  one, 
as  even  with  the  modern  coupling 
equipment  in  use  throughout  the  coun- 
try a  large  number  of  switchmen  are 
killed  and  maimed  each  year.  This 
is  now  done 
away  with. 


An  Electric  Locomotive  Which  Does  Not  Have  to  Stop  to  Be  Coup- 
led on  to  the  Cars  That  It  Is  Handling 
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SCIENTIFIC  STREET-PLANNING 


By 
AUBREY    FULLERTON 


THE  greatest  mistake  that  has 
been  made  on  the  American 
Continent,  in  the  way  of  lay- 
ing   out    our    cities,    is    the 
adoption   of   the   chessboard 
plan.    That  plan  has  the  fatal  effect  of 
checking  the  imagination  and  creating 
a  dreary  monotony.     It  also  wastes  a 
vast    amount    of    space    and 
makes   the   cost   of    street 
maintenance  unnecessar 
ily  heavy. 

Thomas  H.  Maw- 
son  of  the  Univer- 
sity of  Liverpool, 
England,     is     an 
expert      who 
studies  the  phys- 
ical form  and  ap- 
pearance of  cities 
as  a  physician 
studies  anatomy 
and  then  prescribes 
new    treatments    for 
the    ills    he    finds 
them.     The  city  of  Ath 
ens   is   one   of   his   patients 
just    now,    the    King   and 
ment    of    Greece    having 
commissioned       him       to 


lines    and,    little    by    little,    as    future 
changes  and  extensions  of  the  city  are 
made.    That  is  what  city-planning  is  for. 
But  it  costs  a  lot  of  money  to  build 
and    maintain    a    city    in    the    present 
usual   way.     The  chessboard  or  grid- 
iron plan  is  wasteful  and  expensive  in 
streets  particularly.     Omaha  is  one  of 
the   few   American  cities  that 
has  found  the  error  of  its 
original       layout       and 
changed     to     a     new 
one ;     had     it     con- 
tinned     the     old 
plan  it  would  have 
had  fifty-one  per 
cent   of    its   total 
area     in     streets 
~   and    lanes.      Mr. 
Mawson    found 
that  Calgary,  with 
a     city     area     of 
forty   and   one-half 
square      miles,      had 
provided  for  nine  hun- 
dred   and    forty    linear 
miles   of   streets ;    forty-five 
miles  of  this  had  been  completed  at 

.    -         „  r-      T3  a  cost  of  nearly  five  mil- 

An  Ideal  Diagram  for  City  Buii.nixG     .  •' 

It  is  thpworkof  Thomas  Mawson,  till'        HoU   dollars,  and  tO  do  the 


Govern 


make  a  diagnosis  of  the 
ancient  capital  and  report  as  to  how^  it 
can  best  be  made  into  a  beautiful  and 
comfortable  city  of  today.  On  this 
side  of  the  Atlantic,  the  most  thor- 
ough piece  of  work  that  he  has  done 
has  been  a  city-planning  survey  of 
Calgary,  Alberta,  which  he  has  remod- 
eled— on  paper — into  the  most  beauti- 
ful city,  in  many  ways,  on  the  conti- 
nent. It  would,  to  be  sure,  cost  a  lot 
of  money  to  put  the  plans  into  effect, 
but  the  Calgary  city  council,  which 
engaged  Mr.  Mawson  to  make  them, 
intends  to  follow  them  out  on  general 


city  export  of  Liverpool,  Enjfland. 


whole  at  the  same  rate 
would  cost  one  hundred  and  three  mil- 
lion dollars,  enough  to  cripple  the  city 
forever. 

This  matter  of  the  laying  out  of 
streets,  which  involves  the  entire  ques- 
tion of  traffic  disposal,  is  one  of  the 
vital  problems  of  the  modern  city. 
Mawson's  report  on  Calgary  advises 
the  discontinuance  of  the  straight, 
rectangular,  gridiron  plan,  and  the 
substitution  for  it  of  a  plan  that  gives 
direct  traffic  routes  in  their  natural 
directions,  with  streets  so  interlacing  as 
to  make  short  cuts  for  traffic  to   the 
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center    of    the    city.      An    ideal    traffic 
diagram  for  a  new  city  would  show  a 
series    of    circles,    for    gyratory    roads 
around  the 
heart  of 
the   city, 
and   with 
straight 
across 
streets 
leading 
out,    like 
wheel- 
spokes,  to 
the  open 
country  on 
all    sides. 
Congestion 
at  the  cen- 
ter is  most  likely  to  be  avoided  in  this  way 
and  the  nearer  a  city  plan  can  come 
to  it  the  better  will  be  its  traffic  dis- 
l)osal.     Calgary,  the  case  in  jjoint,  was 
already  built  up  at  its  center  and  the 
ideal  circle  plan  had  to  be  con 
s  i  d  e  r  a  b  1  y   modified.     A 


The  W.\y  a  Strket  Should  Bk  Built 
This  sectional  plan  reveals  the  English  idea  of  a  perfect  city  roadway. 


at  present,  or  further,  and  the  space 
between  them  and  the  sidewalk,  and 
then      between      the      walk      and      the 

roadway, 
w  o  u  1  d 
be  laid  in 
turf.  The 
pavement 
would  be 
w  i  d  e 
enough 
only  for 
two  vehi- 
cles to  pass 
and,  in- 
stead of 
the  whole 
w  i  d  t  h  of 
the  road 
or  macad- 
twenty-four 


study   of   the   two   dia- 
grams will  show  the    \\ 
theory   of   short-cut  <^' 
street     layouts     in      i^ 
contrast     to     the     ^ 
usual    chessboard     i^ 


..X! 


plan. 

Along  with  the  =  ■ 
direction  of  traf- 
fic routes  goes 
the  question  of 
their  widths  and 
the  widths  of  the 
other  less  bus 
streets.  The  Mawson 
idea  is  that  while  the 
traffic  routes  should  be  as 
wide  as  possible — one  hun- 
dred or  one  hundred  and 
fifty  feet — the  streets 
through  the  residential 
districts  should  be  cut  down.  That  is  to 
say,  not  that  there  should  be  less  space 
between  the  house  lines,  but  that  there 
should  be  less  pavement  and  more  grass. 
The  houses  would  thus  set  as  far  back  as 


allowance    being    asphalted 

amized,     only     twenty     or 

feet    of    it    would    be    so    treated,    the 

balance     going    into    boulevard.       The 

cost  of  road  making  and  upkeep  would 

W    Jl //    ,    thus  be  greatly  reduced ;  the 

,^^Wa^te.V^|^       appearance  of  the  district 

//^       would  be  improved  ;  and 
quite     enough     room 
would  be  given  for 
all  the  traffic  that 
is  necessary  on  a 
residential   street. 
The   theory   that 
1^  a  city  must  have 
uniformly      wide 
i^  roads  everywhere 
is  neither  econom- 
ically nor  aesthetic- 
ally   soimd,    and    a 
narrowing  up  off  the 


main  thoroughfares  is 
likely  to  be  the  feature 
of  the  new  street  fashions. 
On  the  other  hand,  some 
of  the  downtown  streets 
will  need  widening,  as 
traffic  increases  and  con- 
gestion becomes  more  serious.  If  the  cen- 
ter of  the  city  is  already  built  up  with 
permanent  structures,  this  is  a  difficult 
matter,  but   there  is  a  way  to  do  it. 

(Continued  on  page  1S6) 


.All  Calgary  Can  H.ave 
Mawson  designed  the  best  scheme  pos- 
sible forthe  Canadian  city  utilizing  its 
present  construction. 
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BEES  UNHOOK  WINGS 


has    two    wings    on 


HTHE    honeybee 

each  side  of 
the    body. 
These  in  flight 
are  spread  out 
like  the  wings 
of  a  butterfly ; 
but  the  honey- 
bee, unlike  the 
butterfly  which 
lives  alone,  is  a 
member    of    a 
great  colony.  If 
each  individual 
bee     should 
spread    its 
wings,   the   in- 
con  v  enience 
would  be  great 
where   many 
thousands  of 
honeybees    are 
concerned.     So 
Nature    has 
made  an  econ- 
omy   of    room 
by  providing  a 
method      by 
which    the 
wings   are   un- 
hooked after  a 
flight     and 
hooked  up  just 
before  the  bee 
launches    forth 
into   the    a  i  r 
from    the 
mouth    of    the 
hive.     Hooks 
on  both  wings 
would     be     in- 
convenient    on 
account  of  the 
difficulty    of 
getting   them 
apart.     So  na- 
ture, not  to  in- 
commode   the 

bee    by  the  possibility  of  such  entangle- 
ment, has  provided  that  the  edge  of  one 


The  Hooks  on  the  Honeybee's  Wings 

To  save  room  in  a  hive  Nature  has  so  arranged  that  the  winps  may  be 

unhooked  after  a  flight. 


wing  shall  be  turned  over  to  act  as  an 
elongated  "eye"  for  the  hooks,  and  that  the 
other  shall  have  hooks  on  its  edge.    The 

process  of 
hooking  up  or 
of  unhooking  is 
then  simple. 

In  the  accom- 
panying photo- 
micrograph the 
hooks  are  not 
shown  exactly 
opposite  the 
turned  over 
edge  of  the 
wing,  because 
the  microscop- 
ist,  in  prepar- 
ing the  wings, 
failed  to  place 
the  hooks  ex- 
actly opposite 
to  the  folded 
edge. 

It  is  inter- 
esting to  sit 
with  one's  eyes 
close  to  the  en- 
trance of  a  hive 
and  to  observe 
how  readily  the 
bees  fasten  and 
unfasten  the 
wings.  When 
the  bee  strikes 
the  alighting 
board,  the  ex- 
panded wings 
are  firmly  at- 
tached to  each 
other,  but  be- 
fore that  bee 
has  t  r  a  V  el  e  d 
half  an  inch 
they  are  un- 
hooked  and 
overlap  each 
other  so  as 
practically  to 
take  no  room 
as  the  bee  returns  to  the  hive  laden  with 
its  load  of  sweets. 


Fort  Ticonderoga 
Was  in  Ruins  for  One 
Hundred  and  Twen- 
ty-Five Years,  but 
A  New  York  Million- 
aire Had  It  Rebuilt 
AND  All  the  Under- 
ground Tunnels  Re- 
constructed 


The    Fort   Thai- 
Fig  u  r  k  d    IN    His 

TORY 

Reconstructed    at    a 

cost  of  five  hundred 

thousand  dollars. 


THE  COURT  OF  THE  COW 

P  R.  McINTYRE  of  the  University 
of  Wisconsin  has  devised  a  realistic 
chart  to  show  the  farmers  of  the  State 
just  what  a  cow,  to  pay  her  own  board 
and  room,  should  be  con-  hh||^h^h| 
fronted  with  and  just 
how  her  worth  should 
be  determined.  Experts 
have  been  driving  home 
the  facts  of  the  dairy 
business  to  the  farmers 
of  the  country,  showing 
that  a  little  bookkeeping- 
is  absolutely  essential  to 
making  a  profit  out  of  a 
dairy  farm,  and  this  is 
one  of  the  means. 

Even  the  most  igno- 
rant farmer  understands 
the  jury  system  of  justice 


so  that  the  photographs  of  the  chart  with 
the  cow  in  the  prisoner's  docket  is  realis- 
tic to  every  one  of  them.  The  cost  of  feed, 
the  amount  of  milk  given  by  the  animal, 
the  weight,  and  the  results  of  the  Bab- 
cock  test  on  samples  of  milk  from  each 


fj-^OBirY Cow  before  the 
Jur 


A  FAIR  St  IMPARTIAL  VERDICT 
IS  ASSURED  BOTH  OWNER  &COW  IN  THIS  COURT 


A  Fair  Court  That  Decides  the  Guilt  or  Innocence  of  the  Cow 
This  shows  the  farmers  what  a  cow  must  earn  to  pay  for  her  board  and  room. 
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A  Picture  That  Gives  Some  Idea  of  the  Distance 
OF  the  Auto  Highway  from  the  Ground 

COW,  show  conclusively  whether  or  not 
each  one  of  them  is  earning  her  living. 
In  the  same  herd  of  even  fairly  well-bred 
cattle,  one  cow  may  be  giving  a  monthly 
profit  while  her  neighbor,  an  animal  of 
perhaps  close  relationship,  may  be  eating 
her  head  oflf  and  not  even  paying  board 
in  her  medium  of  exchange — milk. 
Under  such  circumstances  the  jury  says, 
''Guilty",  and  the  farmer  should  be  the 
judge  and  pass  sentence.  The  guilty  cow 
takes  passage  in  a  stock  car  and  rides  to 
the  nearest  packing  house. 


by  the  enthusiastic  salesman,  the  pros- 
pect could  not  forget  stories  of  mis- 
haps in  cars  with  poor  steering  gear, 
faulty  balance,  and  brakes  that  didn't 
hold.  When  finally  Dingley  inquired  as 
to  possible  remaining  doubts  to  be  over- 
come, the  timid  prospect  stammered 
something  about  "safety  first",  as  he 
turned  a  trifle  pale  and  peered  over,  the 
edge  of  the  canyon  road  on  which  they 
were  driving.  Just  then,  as  they  were 
rounding  a  curve,  a  section  of  the  great 
Los  Angeles  Aqueduct  siphon  came  into 
view. 

"Would  you  like  to  ride  across  Boquet 
Canyon  on  that  pipe?"  queried  Dingley. 

The  prospect  would  not,  and  promptly 
climbed  from  the  machine  as  it  slowed 
down  for  the  trip  along  the  pipe.  How- 
ever, when  the  machine  backed  onto  the 
road  after  crossing  the  canyon  on  the 
perilously  narrow  pipe  line,  the  prospect 
had  his  check  in  readiness  and  expressed 
no  further  doubts  as  to  the  safety  of  the 
automobile.  The  striking  demonstration 
had  convinced  him. 

Without  perfect  balance,  a  few  inches 
to  one  side  or  the  other  would  have 
precipitated  the  car  from  the  smooth 
sloping  surface  of  the  steel  siphon,  with- 
out there  being  any  possibility  of  the 
tires  regaining  their  grip  on  the  rounded 
surface. 


RIDING  A  PIPE 

DERT  DINGLEY,  re- 
tired  racing  driver, 
recently  gave  a  remark- 
able demonstration  of 
his  favorite  machine. 
Incidentally,  he  risked 
both  his  life  and  the  car, 
though  not  admitting  it, 
to  clinch  a  sale  with  a 
timid  prospect. 

Thoroughly  convinced 
as  to  speed,  economy, 
and  other  merits  of  the 
machine  as  gently  inti- 
mated and  demonstrated 


Using  the  Los  Angeles  Aqueduct  Siphon  as  an  Auto  Highway 


PROVING  THE  AUTO  WHEEL 


By 
FRANK    PARSONS 


IF  you  skid  off  the  asphalt  and  into 
the  curb  fast  enough,  you  are  li- 
able to  lose  a  wheel  or  two,  even 
though  your  automobile  be  made 
where  they  limit  the  output  to  five 
perfect  cars  a  day.  Just  how  much  of 
this  sort  of  usage  a  wooden  artillery 
wheel,  a  wire  wheel  of  bicycle  spokes, 
and  a  steel  wheel  with  welded  spokes 
will  stand  was  discovered  in  the  test- 
ing laboratory  at  the  University  of 
Michigan  recently.  The  engineers  put 
these  three  types  on  a  testing  machine, 
capable  of  showing  exactly  just  what 
pressure  each  is  able  to  meet  without 
failing. 

The  steel  wheel,  an  importation  from 
Germany,     and     as     yet     a     complete 


stranger  to  most  of  the  automobile 
public,  was  easily  the  best;  in  fact  it 
was  more  than  twice  as  strong  as 
either  of  its  rivals.  The  wire  wheel, 
which  is  used  almost  entirely  on  for- 
eign-built cars  and  which  has  of  late 
been  gaining  greatly  in  popularity  in 
the  United  States,  proved  weaker  than 
the  artillery  wheel  which  is  still  the 
favorite  in  America. 

The  test  was  started  with  each  type 
by  applying  on  the  rim  a  load  of  two 
thousand  pounds  per  square  inch.  As 
each  kind  gave  no  indication  of  trouble 
at  this  point,  the  pressure  was  in- 
creased, five  hundred  pounds  at  a  time, 
until  each  had  failed.  Four  thousand 
pounds    applied    to    the    wire    wheel 


FINDING  OUT  ABOUT  THE  AUTO  WHEEL 
The  Riehlo  testing  machine  at  the  University  of  Michigan  was  used  to  find  out  the  load  that  various  wheels  would 

withstand. 
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caused  its  complete  destruc- 
tion,   although    at    lesser 
loads  the   spokes  began 
to  break  one  at  a  time. 
At  forty-five  hundred 
pounds    the    spokes 
of  the  wooden  wheel 
began  to  fail,   and 
the  wheel   was 
counted   destroyed. 
No  sign  of  break- 
age   or    serious 
bending    occurred 


The   Wood   Wheel    Began  to 

Fail  at  Foriy-five   Hundred 

Pounds 


with  the  third  wheel 
until  a  pressure  of  six 
thousand  pounds  was 
applied,  when  one  of  the 
spokes  tore  away  from 
the  hub.  The  wheel 
was  destroyed  at  about 
nine  thousand  pounds, 
when  two  spokes  broke 
away.  To  make  the 
tests  as  fair  as  possible, 
they  were  conducted  on 
a  special  reinforced  hub, 
identical    for    all   three. 


Thus   the   failure   of  the 
wheels   was   measured 
toward     the     rim 
where,     in     actual 
running,  the  pres- 
sure   is    applied. 
The    purpose 
was     solely    to 
find    out    what 
the    automobile 
owner   might 
expect    from 
each  type. 


The  Victorious  Steel  Wheel 
After  it  had  withstood  the  loads 
equal  to  those  which   ruined   the 
wire  and  the  wood  wheels,  it  was 
as  good  as  new. 


Failed  at  Four  Thousand  Pounds 

The  wire  wheels  which  were  tested  were 

the  weakest  of  the  three. 


Bent  but  Not  Broken 
The  steel  wheel  withstood 
an  enormous  pressure   ap- 
plied at  the  hub. 

Another  test  of  a 
steel   wheel    was 
made    after    the 
comparison  of  the 
three    was    com- 
pleted, to  ascertain 
what    it    would 
stand  in  the  way  of 
a     pure      skidding 
strain     without     the 
sudden  shock  of  strik- 
ing a  curb  or  some  ob- 
stacle in  the  road.     A 
large  hub  was  fastened 
to  it.    A  bolt  was  sub- 


BEATING  THE  DUTCH  ON  BULBS 
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stituted  for  the  ordinary  automobile 
axle,  and  the  load  was  applied.  At 
twenty-four  thousand,  five  hundred 
pounds  a  sharp  cracking  was  heard,  but 
there  was  no  evidence  of  breakage.  At 
twenty-five  thousand  pounds  the  pressure 
was  taken  off  and  the  wheel  photo- 
graphed. It  was  bent,  but  not  broken, 
and  was  still  capable  of  being  repaired 
or  even  of  carrying  its  load  home.  In  a 
similar  test,  at  the  load  which  proved  too 


much  for  the  other  two  wheels,  there  was 
practically  no  deflection  of  the  steel 
wheel. 

Beyond  the  mere  safety  factor,  the 
German  device  has  several  claims  to 
pre-eminence  over  the  old  types.  Most 
important  is  the  decrease  of  centrifugal 
force  when  running  and  the  inertia  in 
starting  and  stopping  the  automobile — 
a  result  due  of  course  to  the  lighter 
rim. 


BEATING  THE  DUTCH  ON 

BULBS 

By 
WILLIAM    HARPER    DEAN 


A  CONTRAST  IN  BULBS 

.\t  the  right,  tulips  in  flower  fjrown  by  the  Rrovernment  at  Bellingham,  Washington.    At  the  left,  plants  from  imported 

Dutch  tulip  bulbs  with  no  bloom  fit  for  commercial  purposes. 


IN  early  sprmg  when  the  hyacinths, 
tulips,  and  narcissus  bloom  with  a 
riot  of  colors,  the  Dutch  come  into 
their  own  at  home  and  in  the  Uni- 
ted States,  because  the  Dutch  have 
had  things  pretty  nearly  all  their  own 
way  in  the  propagation  of  these  bulbs. 
Only  recently  has  a  serious  attempt 
been  made  by  the  United  States  to 
compete  with  the  Netherlands  in  this 
product.  At  present  it  looks  as  though 
in  a  few  years  the  one  million  dollars 


worth  of  such  bulbs,  which  are  now 
annually  imported  to  the  United  States 
from  the  Netherlands,  will  be  grown 
in  this  country. 

The  United  States'  Department  of 
Agriculture  is  responsible  for  this  ex- 
periment. At  Bellingham,  Washing- 
ton, the  Department  has  secured  ten 
acres  of  land  which  is  given  over  ex- 
clusively to  the  testing  out  of  Ameri- 
can bulbs.  These  "home-growns"  are 
making  the  better  showing. 
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The  reasons  for  these  experiments 
were  not  entirely  commercial ;  it  so 
happens  that  the  Dutch  bulbs  of  the 
Double  Van  Sion  variety  of  narcissus, 
for  example,  produce  splendid  flowers 
during  their  first  season  after  planting 
in  the  United  States. 
If  grown  longer 
than  one  season, 
however,  the 
flowers  become 
p  o  o  r  e  r  and 
poorer  until  in 
a  short  time  they 
are  well  nigh 
worthless.  So  the 
Department's  en- 
deavor to  grow 
American  bulbs  was 
prompted  by  the  desire 
to  produce  bulbs  which 
would  not  deteriorate 
after  a  few  seasons. 
This  much  has  been 
accomplished  at  the  gar- 
den on  Puget  Sound, 
bulbs  of  Dutch  importation  which  have 
deteriorated  soon  regain  their  initial  per- 
fection when  transplanted  to  the  Belling- 
ham  garden.  The  soil  and  climate  in 
this  locality  seem 
ideally  adapted  to 
the  industry. 

Imp  roved 
machinery    for 
preparing 
mother  bulbs 
and  for  the  ac- 
tual process  of 
planting  has 
been    adopted    and    per- 
fected by  the  Department 
in   an   effort   to   put   the 
experiment    on    a    com- 
mercial basis. 

"But  before  the  De- 
partment of  Agriculture 
will  be  justified  in  advo- 
cating the  growing  of  so-called  'Dutch 
bulbs'  as  a  commercial  industry,"  explains 
the  expert  in  charge  of  this  work,  "much 
remains   to   be   learned   regarding  the 


climatic  and  soil  conditions  best  suited 
to  the  crop ;  the  selection,  clearing, 
grading,  and  preparation  of  the  land — 
much    of    that    in    the    far    Northwest 


which  is 
well  lo- 


Hovv  Bellingham  Proves  Its  Supe- 
riority AS  A  Breeding  Pl-^ce 
At  the  left  is  an  imperfect  narcissus  grown 
from  an  imported  bulb;  in  the  middle  a 
flower  from  a  similar  bulb  in  the  second 
season  after  being-  transplanted  to  Belling- 
ham; at  the  right,  the  same  the  third  sea- 
son at  Bellingham.  This  flower  is  the 
normal,  desirable  type. 


Furthermore, 


Degeneracy  and 
Normality 


At  the  left,  an  absolutely  worthless  bloom 
from  an  imported  bulb  grown  in  the  same 
locality  for  more  than  one  season.  At  th(^ 
right,  a  flower  grown  from  imported  bulb 
in  the  Bellingham  garden.  This  is  con- 
sidered a  normal,  well-developed  bloom. 


thought  now  to  be 
cated      and 
suitable     to 
bulb    grow- 
i  n  g     will 
cost      from 
seventy-five  to 
one  hundred 
and    fifty    dol- 
lars   per    acre 
to  put  it  in  shape 
for  planting,  in  ad- 
dition  to  the  cost  of 
the  land ;  the  preven- 
tion   and    control    of 
diseases      affecting     the 
crop,  of  which  a  consid- 
erable number  are  more 
or  less  serious ;  and  the 
propagation,   cultivation, 
fertilization,   growing, 
harvesting,  curing,  storing,  transporta- 
tion, and  marketing  of  the  crop." 

There  is  always  also  the  problem  of 
the  horticulturist  and  the  seed  grower  in 
breeding  not  only  an  improved  plant  and 
flower  but  one  which 
will  be  able  to 
transmit  this 
improvement 
to  its  offshoot. 
Plants  that 
will  not  retro- 
grade  can 
usually  be  de- 
veloped  by 
careful  selection,  even 
when  taken  from  the 
environment  in  which 
they  were  originally 
grown.  This  attempt  has 
proved  successful  with 
the  bulbs  only  to  a  cer- 
tain extent  as  it  .seems  to 
be  very  difficult  to  produce  a  plant  that 
will  retain  its  good  points  after  trans- 
planting and  keep  producing  standard 
blooms  from  vear  to  vear. 


TO  ROLL  BALL  ACROSS 
CONTINENT 

IF  you  can't  do  something  theatrical, 
spectacular,  bizarre,  or  at  least  un- 
usual, you  get  no  audience 
You  must  do  something 
new,  or  at  any  rate 
you  must  do  the 
old  thing  in  a 
new  way.  Now 
here  is  Gus- 
tave  Petzel, 
of  Stock- 
ton,  Cali- 
fornia. 
Petzel  was 
not  satis- 
fied merely 
to  walk 
from  San 
Francisco  to 
New  York. 
That  was  too 
u  tt  er  ly  com- 
mon.    A  man 

who  has  merely  walked  across  the  conti- 
nent is  no  longer  worth  turning  around 
to  take  the  second  look  at.  So  Petzel 
decided  to  walk  and  roll  a  huge  steel  ball 
before  him,  thus  doing  the  old  thing  in  a 
new  way. 

Petzel    left    San    Francisco    June    3. 
Starting  without   funds  and  earning  his 


This  .Man  Is  Now  Rolling  thk  Stkkl  Bali,  from  S.\n  Fran 
CISCO  TO  Nkw  York 


living  as  he  rolls,  he  must  reach  New 
York  City  within  six  months  in  order  to 
claim  the  one  thousand  dollars  that  pri- 
vate parties  in  the  City  by  the  Golden 
Gate  have  promised. 

The  hollow  steel  ball  which 
Petzel  is  rolling  toward 
the  East  is  four  feet 
and   six   inches  in 
diameter    and 
weighs   one 
hundred    and 
eighty 
pounds. 
The  rim  of 
the     globe 
is  one-six- 
teenth    of 
an  inch  in 
thickness. 
He     will 
follow     the 
.  i  n  c  o  1  n 
Highway. 


RENTS  OVERALLS 

AN  overall  livery  is  a  summer  insti- 
^^  tution  in  Allegan  County,  Michi- 
gan. A  man  keeps  a  big  stock  of  over- 
alls or  jumpers  of  considerable  variety 
of  sizes.  He  rents  these  overalls  out 
to  summer  people  at  the  rate  of  ten 


FIRST  COTTON  CROP  FROM  THE  DESERT 

With  the  aid  of  irrigation  this  snow-white  pile  was  crown  on  the  Colorado  desert  in  California.  Sixteen  thousand 

pounds  were  realised  from  the  twenty  acres. 
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THESE  GIRLS  RENT  THE  OVERALLS  THEY  ARE  WEARING,  FOR  TEN  CENTS  A  DAY.  IF  IT  WERE 
NOT  FOR  THE  NOVELTY  OF  RENTING  THEM  THE  GIRLS  PROBABLY  WOULD  NOT  WEAR  THEM 


cents  a  pair  a  day  or  fifty  cents  a 
week. 

He  has  as  many  women  patrons  as 
he  has  men.  Both  wear  the  same  kind 
of  garment,  and  probably  this  is  the 
only  place  in  the  big  resort  region 
where  it  is  the  style  for  men  and 
women  to  fix  themselves  up  in  the 
same  kind  of  rig. 

The  jumper  for  both  men  and 
women  seems  to  be  a  very  popular  gar- 
ment for  the  vacationers. 

BUILD  HOMES  FOR  BIRDS 

■yHE  largely 
increased 
interest  in 
birdp,  in  their 
propagation 
and  protection, 
has  caused 
many  ingen- 
ious minds  to 
contrive  shel- 
tered abodes 
for  the  crea- 
tures of  the  air, 
especially  the 
songsters  and 
the  insect  de- 
stroyers. 


Pump  Section  Becomes  a  Bird  House 
It  is  wired  to  the  tree  and  does  duty  as  a  three-story  tenement. 


Recently  a  Lake  Geneva  man  built  a 
collapsible  bird  house  of  galvanized 
iron.  He  has  put  it  together  in  such 
a  way  that  it  may  be  taken  apart  easily 
and  cleaned,  and  then  rearranged. 

A  bird  lover  of  Mont  Clare,  a  Chi- 
cago suburb,  bored  two  additional 
holes  in  an  old  pump  body.  This  made 
three  openings  and  long  spikes  were 
driven  crosswise  about  three  inches 
below  the  holes  to  serve  as  nest  rests. 
The  three-story  bird  house  was  then 
wired  to  an  upright  branch  of  a  tall 
tree. 

At  Berrien  Springs,  Michigan,  a 
woman  had 
bird  houses 
built  under  the 
wide  cornices 
of  her  house. 

The  birds 
seem  to  take  to 
these  artificial 
nesting  places 
readily.  Some 
of  the  creations 
are  intended 
for  birds  of 
several  differ- 
ent kinds.  They 
are  veritable 
tree  flats. 


SIGN  SARCASM 

CARCASM  is  invoked  to  induce 
motorists  and  speed  demons  of  all 
kinds  to  slo\y  down  on  a  dangerous 
curve  and  a  sloping  straightaway,  by 
the  Point  Loma  Electric  Railway  in 
California.  Evidently  the  road  officials 
despaired  of  keeping  down  the 
speed  of  the  auto  enthusiasts  who 
swoop  down  the  long  stretch  from 
San  Diego  to  Ocean 
Beach,  by  any  common 
warning  signs ;  so  they 
have  begged  the  auto- 
ists  to  slow  down  "to 
one  hundred  miles  an  "'i 
hour",  in  the  hope  that 
the  autoists  will  be  ashamed  to 
take  advantage  of  the  good  nature 
of  the  company.  Already  the 
crowds  who  are  coming  to  the 
Exposition  grounds  in  San  Diego 
are  taking  notice  of  this  odd  sign 
and  seem  to  heed  it  more  than  a  real 
"speed  limit"  injunction.  For  some  rea- 
son or  other  the  automobilist,  possessed 
of  control  over  great  power,  forgets  that 
he  can  so  easily  misuse  it  and  he  does 
not  see  the  ordinary  sign. 


WARNINGOJOYRIDERS 

f^^LOWDOWNMOOli^siMi? 

.li"  POINT  LOMA  RY  CO 


An  Attempt 
TO  Make  the 
Auto  Scorch- 
ex  Ashamed 
of  Himself 


TRANSPLANT    GREAT   PALMS 

LJUNDREDS  of  full-grown  palm 
trees  are  being  transplanted  to  the 
grounds  and  courts  of  the  Panama- 
Pacific  International  Exposition  at  San 
Francisco.  The  operations  in  connec- 
tion with  moving  the  great  trees  are 
conducted  on  a  larger  scale  than 
has  ever  been  done  with  any  simi- 
lar work,  yet  the  palms  comprise 
only  one  portion  of  the 
great  aggregation  of 
trees  and  plants  and 
flowers  that  are  being 
gathered  from  all  over 
the  world  for  the  deco- 
ration of  the  1915  Ex- 
position. 

Two  species  of  palm  are  used 
on  the  Exposition  grounds,  prin- 
cipally to  line  the  south  drive 
which  runs  between  the  main 
group  of  exhibit  palaces  and  the 
great  south  gardens.  They  are  the 
Canary  Island  date  palms  and  the  Cali- 
fornia fan  palm,  a  carload  of  the  latter, 
just  in  from  their  natural  home,  being 
shown  in  the  accompanying  photo- 
graph. 


nmHSHT   1914,  PANAMA-PACIFIC    INTEBNATIOUAL    exposition    CCMPAUY 

FREIGHTING  GIANT  PALMS  TO  THE  PANAMA  PACIFIC  EXPOSITION 
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GASOLINE  JACR-OF-ALL- 
TRADES 


By 
FRED    TELFORD 


THE  invention  and  perfection 
of  a  gasoline  motor  plow  has 
opened  up  new  possibilities 
for  the  small  land  owner 
who  farms  intensively.  One 
of  the  difificulties  of  operating  such 
farms  profitably  is  the  expense  of 
power.  In  these  days  horses  are  high 
priced  and  their  feed  is  even  more  ex- 
pensive. Consequently,  the  small 
farmer  finds  that  the  interest  on  his 
investment  and  the  price  of  feed  con- 
sumed when  his  horses  are  idle  make 
serious  inroads  on  his  profits. 

The  gasoline  motor  plow,  however, 
changes  all  this.  The  initial  expendi- 
ture for  the  plow  with  numerous  at- 


tachments is  about  four  hundred  dol- 
lars, or  approximately  the  cost  of  one 
good  horse.  Thereafter  the  cost  of 
operation  is  what  the  owner  makes  it. 
When  the  plow  is  in  use  it  of  course 
consumes  gasoline;  but  the  expense 
ceases  at  the  exact  moment  that  work 
is  stopped.  Just  at  the  time  when 
horses  would  be  eating  their  heads  off, 
the  plow  costs  nothing  whatsoever. 

The  mechanism  of  the  plow  is  ex- 
ceedingly ingenious.  The  power  is  fur- 
nished by  a  two-cylinder  nine-horse- 
power gasoline  engine.  The  engine  is 
geared  to  the  traction  wheels  through 
a  shaft  with  universal  joints,  and  these 
wheels  are  pivoted  like  the  wheels  of 
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THE  MOTOR  PLOW  MAY  BE  OPERATED  AND  STEERED  FROM  A  SEAT 
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a  bicycle  so  as  to  turn  right  and  left 
to  guide  the  plow.  The  traction  wheels 
have  spike-like  projections  to  prevent 
their  slipping;  different  sets  of  spikes 
vary  in  length  to  meet  the 
requirement  of  the  soil 
be  worked.  The 
tion  created  by  the 
plow  holds  the 
traction  wheels 
to  the  ground ; 


and,  as  the 
suction 
varies   with 
the    nature 
of    the    soil, 
the    plow 
works  equally 
well  in  sod,  loose 
ground,    loam,     or 
sand. 

The  plow  can  be  oper 
ated  by  any  person  able  to 
operate  a  gasoline  engine. 
It  can  be  guided,  thrown  in 
or  out  of  gear,  reversed,  or  made  to  go 
faster  or  slower  while  the  operator 
keeps  both  hands  on  the  handles.  The 
advantage  over  a  horse-propelled  plow 
is  evident  when  such  an  obstruction  as 
a  rock,  stump,  or  root  is  encountered. 
Instead  of  the  customary  straining  and 
jerking,  with  consequent  danger  of 
breakage,  the  traction  wheels  simply 
slip  until  the  operator  throws  the  en- 
gine out  of  gear.  He  may  then  reverse 
the  engine  to  back  out,  and  then  guide 
the  plow  over  or  around  the  obstruc- 
tion. 

The  plow  has  numerous  attachments 
that  enable  it  to  furnish  practically  all 
the  power  needed  in  seeding,  cultivat- 
ing, and  harvesting  an  ordinary  crop. 
The  shovel  hoe  and  disc  harrow  put  the 
plowed  ground  in  shape ;  a  planter  at- 
tachment  performs    the   seeding;    and 


rHF.  Way  the  Gasoline  Motor 
Plow  Digs  a  Trench 


the  disc  cultivator  and  shovel  hoe 
make  possible  thorough  cultivation.  A 
mower  cutter-bar  and  rake  make  it  pos- 
sible to  harvest  small  crops  of  hay, 
clover,  peas,  and  the  like. 
There  is  a  spraying  at- 
tachment for  spray- 
ing crops  or  trees 
in  rows ;  the  en- 
gine propels 
the  machine 
and  at  the 
same  time 
operates  the 
p  u  m  p.  A 
cart  a  t- 
t  achment 
for  hauling 
moves  the 
implements 
from  place 
to  place  and 
takes  a 
six-h  u  n  d  r  e  d- 
j)  o  u  n  d  load  to 
market.  The  en- 
gine even  has  a  high- 
speed gear  for  road 
work. 

When  there  is  no  need 
for  plowing,  hauling,  culti- 
vating, or  harvesting,  the  engine  is  still 
useful  for  stationary  work.  It  has  a  belt 
pulley  attached ;  and  the  owner  may 
easily  operate  a  pump,  feed  cutter,  corn 
sheller,  cream  separator,  a  twenty-four- 
inch  wood  saw,  or  a  dynamo  for  lighting 
the  farm  buildings.  The  engine  may 
readily  be  detached  from  the  plow  frame 
and  used  on  a  motorcycle,  light  automo- 
bile, or  delivery  wagon.  A  man  me- 
chanically inclined  finds  almost  limitless 
possibilities  for  it. 

The  gasoline  motor  plow  has  also 
proved  a  boon  to  the  professional  man 
or  gardener  who  wishes  to  cultivate  a 
small  plot.  For  this  class  the  cost  of 
horses  and  the  labor  of  caring  for  them 
is  absolutely  prohibitive.  The  motor 
plow,  however,  is  ready  to  work  at  a 
moment's  notice  and,  when  '  idle,  it 
requires  no  attention  whatsoever.    The 
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machine  has  a  tread  of  only  twelve 
inches;  this  makes  it  possible  to  plant 
the  rows  much  closer  than  if  horses 
were  used.  In  addition,  the  motor 
plow  makes  a  shorter  turn  at  the  end ; 
it  does  not  step  on  young  tender 
plants;  and  it  always  stands  without 
hitching. 

The  plow  has  even  justified  its  use 
on  larger  farms.  The  progressive 
farmer  who  requires  a  number  of 
horses  to  do  his  work  during  busy  sea- 


sons finds  that  one  or  two  teams  may 
be  retained  for  heavy  hauling  and 
marketing  requirements  and  the  re- 
mainder replaced  by  motor  plows.  The 
saving  in  capital,  feed,  and  labor  is  a 
very  considerable  item.  Moreover,  the 
motor  is  useful  in  many  situations 
where  horses  cannot  be  advantageously 
employed.  For  instance,  it  is  an  ideal 
plow  for  orchard  work,  as  it  runs  under 
low-hanging  limbs  and  close  up  beside 
the  trees  without  the  least  injury. 


PAINTS  STATUES  ON  WIRE 


large 


A  DAPTING  the  principle  of  rein- 

i\     forced    concrete    construction 

/jL   in  the  making  of  plaster 

/       %      models     for 

^         ■*•    and   small   archi 
tectural  and  sculptural  de- 
signs has  been  proved  to 
be  a  great  factor  in  the 
saving  of  time  over  the 
old  hand  method  of  plas- 
ter model  making. 

This   work  is  being 
done  by  a  New  York 
City     sculptor.      Miss 
Angelica    Schuyler 
Church,    whose    work 
has  met  with  consider- 
able   success.       Rein- 
forced   concrete    sug- 
gested to  Miss  Church 
the  idea  that  a  strong 
half-inch  wire  net  with 
coating    of    plaster    ap- 
plied with  a  flat  bristle 
brush    would    save    both 
time    and    weight    in    the 
making    of    sculptural    and 
architectural     models.       The 
size  of  the  brush  depends  upon 
the  work  or  model  required.    For 
general  outlines  she  uses  a  large 


The  Late  Mayor 
Gaynor,  of  New 

brush ;  for  details  a  small   one.      The  statue  was 

made  by  the  plas- 
ter-brush method. 


The  brush  is  first  dipped  in  clear 


water,  then  laid  lightly  on  the  dry  plaster. 
This  adheres,  and  is  at  once,  while  thus 
freshly  moistened,  applied  to  the 
wire  netting  or  armature,  with 
one  firm  and  sweeping  stroke. 
The  plaster  speedily  hard- 
ens   and    adheres    solidly. 
The  brush  is  rinsed  after 
each   application   of  the 
dry  plaster,  otherwise  it 
would  coagulate  or  set 
and  it  would  be  difficult 
to   make   it   clean   and 
soft  again. 

Miss     Church     claims 
that    a    little    practice 
and    dexterity    is    all 
that  is  needed   in  ac- 
quiring this  method  of 
producing    a    firm 
foundation    for    work- 
ing up  a  design.     Plas- 
ter used  in  this  way  can 
be  cut  almost  like  stone 
and  altered  at  will. 
Most    of    Miss    Church's 
work  has   been,   up  to   the 
present  time,  concerned  with 
subjects  close  at  hand,  subjects 
found  in  the  city  of  New  York, 
familiar  to  all  the  people  of  the 
metropolis.     Her     work,     "The 
Rescue",  which  shows  the  New 


THE  RESCUE 


The  mounted  police  of  Central  Park, 
New  York,  dash  to  the  aid  of  eques- 
trians in  trouble  when  a  horse 
becomes  unmanageable. 
This  statue  was  made 
in    bronze   from    a 
plaster  model,    for 
Andrew  Carnegie. 


York  mounted  police  at  work,  an  officer 
stopping-  the  runaway  horse  of  a  feminine 
equestrian  in  Central  Park,  was  pur- 
chased originally  by  Andrew  Carnegie. 
He  presented  the  statue  to  the  New  York 
police  department  where  it  now  is. 

Miss  Church  has  also  immortalized  the 
mounted  traffic  officer  who  guides  the 
automobiles  and  horse  drawn  vehicles  of 
the  city's  crowded  streets,  keeping  them 
always  on  the  move  but  always  in  good 
order.  The  fig^ure  of  the  man  she  has 
drawn  is  strong  and  vigorous,  the  animal 
on  which  he  is  mounted,  typical  of  the 
magnificent  horses  used  in  this  branch  of 
the  service.  She  also  did  a' statue  of  the 
late  Mayor  Gaynor. 

All  of  this  work  was  done  by  using 
the   plaster   painting   system   which   the 
young    sculptress    orig- 
inated   and    with    which         .^      ^  r^ 

The  Traffic  Officer 

she    is    able    to    do    much        a  statue  made  from  the  model 
r„„4.„_   ^.^rl-  by  Angelica  Schuyler  Church,  who 

idMCl    V\  Ui  K.  paints  plaster  on  a  wire  frame. 
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GUARDING  SHIPS  BY  A 
DOUBLE  LOOKOUT 


By 


WALTER    S.    HI  ATT 


SO  impossible  has  it  proved  to 
conquer  with  mere  machine 
signals  the  collision  dangers 
of  ice  and  fog  that  the  big 
Atlantic  and  Pacific  Ocean 
steamship  companies  are  giving  a  new 
importance  to  the  old  sailor  job  of 
lookout  man. 

Although  paid  but  twenty  or  twenty- 
five  dollars  a  month,  this  man  who 
rides  atop  the  ship  and  spies  out  dan- 
gers ahead  may  at  any  moment  dis- 
cover the  iceberg  or  another  ship  and 
give  the  signal  which  will  prevent  a  colli- 
sion which  may  mean  another  such  loss 
as  the  Empress  of  Ireland  and  her  thou- 
sand lives. 

The    accumulatino-    evidence     taken 


from  the  history  of  the  hideous  sea 
disasters  of  the  past  few  years  declares 
that  the  first  principle  of  safe  naviga-' 
tion  must  be  the  avoidance  of  the  col- 
lisions which  test  lifeboat  capacity  and 
the  buoyancy  of  ships.  With  every  re- 
curring disaster  those  who  follow  the 
sea  realize  that  the  human  element  of 
brain  and  brawn  must  be  depended 
upon  absolutely  to  prevent  collision. 
Neither  wireless  telephone  nor  tele- 
graph nor  submarine  signals  avail. 
"In  the  last  analysis,"  lately  wrote  the 
Secretary  of  Commerce  in  a  report  to 
the  Senate  on  safety  at  sea,  and  laying 
stress  on  the  job  of  the  lookout,  "the 
efficacy  of  all  material  precautions 
against    marine    disasters    depends    on 


A  LINER  LEAVING  PORT  LOOKS  LIKE  A  POWERFUL,  INDESTRUCTIBLE  THING 
Its  safety,  however,  may  depend  upon  the  vigilance  of  a  man  who  receives  but  twenty-live  dollars  a  month. 
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the  efficiency  of  the  offi- 
cers and  crew  who  han- 
dle the  ship." 

When  the  Titanic 
struck  ice  on  that  clear 
night  of  two  years  ago, 
there  was  a  confused 
rumor  that  the  captain 
had  shot  the  lookout 
man.  Then  the  trail  was 
k)st.  He  did  not  report 
tlie  ice  in  time,  or  else 
the  cocksure  bridge  offi- 
cer did  not  shift  his 
course  or  slow  down  in 
time. 

But  the  big  vital  fact 
remains  that  the  lookout 
man  might  have  saved 
the  ship  and  fifteen  hun- 
dred lives.  In  clear 
weather  this  sailor  can 
see  a  distance  that  varies 
as  his  height  above  the 
sea  level.  At  40  feet,  he 
can  see  7.22  miles ;  at  65 
feet.  9.21  miles:  at  100 
feet,  11.428  miles.  On 
clear  dark  nights  and  in 
fog.  his  eyesight's  power 
is  limited  by  his  own  ex- 


The  Man  at  the  Wheel  Knows  Nothing  ok  What  Is  Going  on.    He  Im- 
plicitly Obeys  the  Sign.\ls  of  Those  Giving  Orders  from  Above 


perience.  by  his  "sixth 
sense",  by  his  careful 
watch,  his  physical  alert- 
ness, and  other  conditions. 
He  cannot  see  through  the 
fog,  perhaps,  but  there  are 
moments  when  he  can  see 
far  better  than  the  officer 
on  the  lower  and,  often, 
enclosed  bridge.  Fog  is 
temperamental.  It  shifts 
with  every  breath  of  air. 
At  one  instant  it  presses 


The  Lookout  on  One  of  the  Most  Modern  German  Transatlantic  Liners 
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down,  hides  the  face  of  the  sea ;  the  next, 
it  flows  upward. 

So  the  officer  on  the  bridge,  who 
gives  steering  orders  to  the  wheel 
quartermaster  and  telephones  half- 
speed,  or  slow,  or  stop,  or  full  speed 
astern,  may  see  but  half 
the  time  any  distance 
'ahead.  He  must 
depend  on  the 
signals  of 
the  look- 


Realizing  the  importance  of  the 
lookout,  the  newer  liners  of  the  Ger- 
man companies  have  a  second  lookout 
clasped  to  the  foremast  at  least 
seventy  feet  above  the  bridge  and  per- 
haps one  hundred  and  thirty  feet  above 
the  water.  Lookout  is 
generally  kept  on  the 
big  passenger 
vessels,  but 
not  on  the 
slow 


IT  IS  IMPOS- 
SIBLE TO  MAKE 
NAVI  GATION  OR 
ANYTHING    ELSE 
FOOLPROOF 


out  man  at  the  bow,  who  may  see  under 
the  fog,  or  on  the  man  in  the  lookout  at' 
the  foremast;  who  may  see  over  the  fog. 
To  the  ordinary  lookout,  thirty  feet 
higher  than  the  bridge,  the  tops  of  masts 
are  often  seen,  moving  above  the  fog, 
that  are  invisible  to  the  bridge  officer.  He 
immediately  signals  to  the  bridge  by 
megaphone,  hand  bell,  or  telephone, 
the  presence  of  these  masts  and  the 
direction  of  their  course. 


The  safety  of  a 
ship  will  always  de- 
pend upon  the  visrilancc 
and  efficiency  of  her  cap- 
tain and  of  her  crew. 


fre^ht  vessels.  A  lookout  man  is  an 
unknown  person  on  such^ship^/,  ''  ^ 

Last  winter  the  Provenc^  oi  the 
French  line  just  missed  collision  with  a 
tramp  of  this  character.  The  Provence 
grazed  by  her  in  a  light  fog  so  close  as 
to  see  that  she  had  no  man  at  her  wheel. 
The  crew  was  found  snug  below  decks 
playing  cards. 

At  the  time  there  was  no  law  to  punish 
such  criminal  carelessness. 


COMPRESSKD-AiR    MACHINE   THAT    LOADS    TwO  CARS  WITH   StEEL     RaILS  AT 

THE  Kate  ok  Four  Rails  per  Minute 


SAFETY  RAIL  LOADER 

nrWO  cars  of  steel  rails  can  be 
loaded  or  unloaded  at  the  same 
time  at  the  rate  of  four  rails  per 
minute  with  the  new  safety   rail 
loader.    The  machine  is  ex- 
tremely simple  in  construc- 
tion    and     employs     com- 
pressed  air   for  operating 
the  hoisting  booms,  one  of 
which  is  located  at  each  end 
of  the  car.    When  not  in  use 
they  can  be  compactly  stored 
away  in  the  shelter  provided. 
All  parts  of  the  equipment  are 
demountable. 

The  booms  are  secured  to 
low     masts     and     adjustable 
frames  shaped  like  the  letter 
A.    The  compressed-air  cylin- 
ders  are    located    in    the   car 
running    lengthwise    with    it. 
They  are  equipped  with  spe- 
cial   valves,    known    as    the 
"three-way"    valves,    so    that 
the  operator  of  the  car  may 
stand  in  almost  any  location 
while  operating  the  hoists.  Air  for 
the  hoists  can  be  drawn  from  the 
train  line  without  cutting 
out  any  of   the  cars,   as 
there  are  two  compressed- 
air  reservoirs  under 
the    car    which    are 
connected    with    the 
regular    cylinders    for 
operating  the  booms. 

The    rails    handled    are  to  a  Man  who  Went  down  with  His  Ship 

nr»f  r\n}-iT  imlrworlorl   Kiif  arc  The  Statue  which  is  to  be  erected  in  England  to 

not  only  UniOaaea   out  are  captain  Smith  of  the  Titanic. 


placed  ready  for  laying 
with  no  further  moving 
necessary.  Not  only  are 
rails  handled  expedi- 
tiously but  railroad  ma- 
terial such  as  frogs, 
switches,  timber,  ties, 
drain  pipe,  etc.  Forty 
men  are  usually  required 
to  handle  two  cars  of 
rails  by  hand.  With  the 
improved  machinery  the 
same  amount  of  material  is  han- 
dled by  ten  men. 

The   saving  in   labor,   the   ma- 
chine doing  the  work  of  several 
men  in  less  time  and  at  less  cost, 
makes    another   step    in   the    me- 
chanical or  automatic  railroad 
building.    Grading  is  mostly 
machine    work    now,    and 
even  rail  laying  is  done  by 
machinery. 


ANIMALS  RILLED 
BY  NATURE 

RIAISON  clover  is  an 
excellent  forage  plant, 
and  all  kinds  of  stock  ani- 
mals graze  it  greedily  yet. 
if  it  is  eaten  in  the   full 
ripe   stage,   it   almost   in- 
variably results  in  the  for- 
mation of  hair  balls  in  the 
alimentary    tracts,    which 
is  nearly  always  fatal  to 
horses  and  mules.     Man, 
however,  can  control  the 
trouble    by     feeding    the 
clover  before  it  has  become  ma- 
ture, when-  the  small  hairs  are 
still    soft    and    digestible.      A 
similar  example  of  one  of  Na- 
ture's   slips    is    in    the 
of   horses 
in     Florida     and 
other  very   sandy 
regions.     Here 
animals    in    close 
grazing     swallow 
quantities  of  sand 

/// 


"sanding" 
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and,  in  horses,  this  sand  compacts  into 
balls  in  the  animal's  digestive  tract,  be- 
comes  cemented   and   as   hard   as   rock, 
choking  up  the  intes- 
tines   and   causing 
great  agony  and 
subsequent 
death   to   the 
horse.  There  is 
no  known  rem- 
edy   for    cases 
of    either     the 
crimson   clover 
hair  ball  or  of 
sanding. 

The  balls 
shown  in  the 
photograph  are 


rntnnnQprI     nf       Crimson  Clover  Bali^  Taken  from  thh  Alimentahy  Tracts 
v,<jiupuscu     ui  Qj,  Horses  Which  Have  Died  Because  ok  Their  Presence 


millions  of  tiny  hairs  from  crimson 
clover.  The  larger  one  is  four  and  one- 
half  inches  in  diameter,  the  size  of  a 
grape  fruit,  and  was  one  of  six  balls 
taken  from  the  alimentary  tract  of  a 
horse  after  hav- 
ing caused  his 
death. 

A  great 
many  losses 
sustained  by 
farmers  have 
been  show  n 
traceable  to 
this  cause 
when  even  the 
veterinary  was 
unable  to  diag- 
nose the  case. 


COPYRiaHT  UNDERWOOD  It  UNDERWOOD 


WAITING  FOR  SOMETHING  TO  HAPPEN 

Prisoners  at  Fort  San  Juan  have  mighty  little  to  do  to  amuse  themselves.    The  sun  of  the  South  is  unbearaljlc  on  thi 
days  when  the  people  of  the  more  northern  climes  are  sweltering. 


Horsefly  Receiving 
THE  Death  Strokk 
FROM  A  Bumble 

BKE 


and  drove  its  needle-like  weapon  into 
the  soft  fleshy  abdomen  of  the  fly. 
With  its  wings  humming  and  the 
buzz  produced  by  the  breathing 
holes  in  its  thorax,  the  fly  fell 
on  its  back,  its  blood-sucking 
mouthpart  protruding  in  an 
effort  to  stab  the  bee  that 
followed  persistently.    Nois- 
ily hovering  over  its  pros- 
trate   foe.    the    bumblebee 
awaited  the  chance  to  in- 
flict   the    coup    de    grace. 
Twice  it  darted  on  the  fly 
and  at  each  swoop  plunged 
its  stinger  into  the  fly's  ab- 
domen.    After  the  third  ven- 
omous stab  the  fly  twitched  a 
few  times,  and  then  lay 
still. 


CUUV  ADTNIJI 


BUMBLEBEE 

VANQUISHES 

HORSEFLY 

'THE  horsefly  is  no 
match  for  the  bum- 
blebee. This  was  strik- 
ingly proved  when  the 
above  were  confined  in 
a  cage  and  a  duel  to  the 
death,  mouth  lancet 
versus  abdominal  sting- 
er, ensued. 

The  capture  of  both 
insects  in  a  net  and  the 
subsequent  confinement 
in  a  glass  cage,  so  that 
they  could  be  photo- 
graphed, did  not  improve 
the  tempers  of  either  and 
the  moment  each  became 
aware  of  the  other's 
presence  a  buzzing  battle 
commenced  without  any 
preliminaries.  The  two 
burly  insects  met  in  mid- 
air, the  horsefly  endeav- 
ored to  bite  and  stab,  and 
the  bee,  with  stinger  ex- 
tended,  met   it  head   on 


With  the  T.\ng  of  S.\lt  Spray 
The  deck  of  H.  M.  S.  Audacious  was  impassable  when  a  new  dreadnaught  re- 
turned through  a  gale  from  a  cruise  with  the  British  fleet.    Everything  was  bat- 
tened down  and  nothing  movable  was  left  to  the  mercy  of  the  breaking  seas.  The 
battleships  weathered  the  storm  without  damage. 
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CLIMB  IMITATION  PEAKS 


DELIEVING  that 
mountain  cli.mbing 
develops  the  nerves  as 
well  as  the  physique,  H, 
Ward  Beam,  physical  di- 
rector at  the  Philadel- 
phia Colleg-e  of  Phar- 
macy, has  inaugurated  a 
scheme  that  enables  his 
students  to  get  the  bene- 
fits of  this  exercise  with- 
out going  to  Switzer- 
land. 

Every  Saturday  a 
large  number  of  stu- 
dents, both  men  and 
women,  hike  to  some 
quarry  or  site  where  an 


The  Physical  DiRKCTOR  Goes  Ahead  to  Show  the  Students 
Taking  a  Course  in  Mountain  Climbing  How  to  Do  It 


One  of  the  Girls  Going  Down  the 
"Mountain" 


imitation  climb  is  staged— the  students  enjoying 
the  delights  of  Swiss  mountain  peaks  on  a  small 
scale.  They  use  ropes  around  their  waists  and 
carry  stafifs,  to  aid  them  over  the  miniature 
precipices. 

Mr.  Beam  claims  that  a  nervous  person  cannot 
take  a  better  course  of  treatment  than  one  in 
climbing  peaks  and  crawling  over  dizzy  preci- 
pices. Just  as  the  steeple  jack  becomes  used  to 
the  great  heights  at  which  he  is  forced  to  work, 
so  the  layman  gets  to  the  point  where  he  no 
longer  feels  the  irresistible  impulse  to  jump  off 
whenever  he  looks  over  the  ledge  of  a  building. 
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NEW  WAY  fo  SAVE 
WILD  GAME 


By  E  L.  Clark 
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Will 


HE  last  stand  of  the  game  on 
this  continent  will  be  made 
upon  special  refuges  either 
private  in  character  or  state 
owned  and  state  controlled. 
All  who  have  studied  the  subject  and 
watched  the  gradual  decrease  in  the  sup- 
ply are  of  one  mind  in  this  opinion.  The 
only  question  is,  Which  shall  it  be  ? 
we  as  a  nation  take  our  place  with 
European  countries  with  their 
well-stocked  private  shooting 
grounds  under  the  con- 
trol of  wealthy  sports- 
men, or  will  we  contest 
every  foot  of  that  plan 
by  a  system  of  exten- 
sive public  refuges  in 
every  State  of  the 
Union,  where  the  wild 
life  will  be  left  to  in- 
crease and  multiply 
unmolested,  with  the 
increase  overflowing 
the  surrounding  ter- 
ritory and  furnish- 
ing a  fair  amount 
for  the  benefit,  profit, 
land  recreation  of  all 
'|he  people?"  <r:^  r 
'  For  a  practical  Work- 
ing answer  to  this  lK)m6 
thrust  of  the  game  prp- 
tectionist,  Henry  Chase, 
go  to  Iowa.  -  Over  at 
Spirit  Lake  in  that 
State  lives  Elmer  C. 
Hinshaw,  wearer... since 
'April  1,  1913,  of  the 
official    robe    of    State 


low.^  State  Game   Keeper,  C.   Howard, 
Holding    a    Golden    Pheasant    at    the 
State    Game    Farm    Near    Des    Moines, 
Iowa  '~ 


Game  Warden.  He  has  always  been  en- 
thusiastically-interested in  the  preserva- 
tion of  our  wild  game  life.  The  need  for 
public  game  preserves  and  a  lot  of  them 
has  been  no  less  apparent  to  him  than  it 
has  to  Mr.  Chase  and  every  one  else  who 
has  taken  time  to  note  the  rapidity  with 
which  our  game  birds  are  disappearing 
before  the  gimning  of  America's  three 
million  hunters,  despite  fourteen  hun- 
dred close-season,  bag-limit,  and 
other  game  laws  on  the  statute 
books  of  the  States,  and 
an  army  of  game  war- 
dens to  enforce  them. 

The  Federal   Govern- 
ment   has    made    game 
preserves  of  all  the  na- 
tional parks.    It  has  also 
set  aside  as  bird  refuges 
several  hundred  tracts  of 
marsh  and   island   lands 
in   Alaska.   Hawaii,   and 
the  lake  regions  of  four- 
teen States  where  mi- 
gratory     water 
birds  breed. 
Pennsyl- 
vania has 
strung    a 
wire    and    put    up    "no 
lunting"    signs    around 
several  large  areas  in  the 
heart  of  her   forest   re- 
serves.   The  Adirondack 
State  Park  is  maintained 
as  a  game  preserve  by 
New  York.     There  are 
two  or  three  refuges  for 
deer     and     other    large 
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game  and,  incidentally,  for  birds  in  each 
of  the  States  of  Montana,  Wyoming, 
Louisiana,  Idaho,  and  California. 

Other  than  these  few  national  and 
state  refuges,  there  were  no  public  pre- 
serves for  the 
protection  and 
propagation  of 
game  birds  in 
the  United 
States  until  one. 
day  last  winter 
when  Warden 
Hinshaw  was 
beset  with  an 
idea  which  may 
mean  the 
founding  of  a 
game  bird  ref- 
uge in  every 
out  of  the  way 

and  in  the  way  corner  of  the  country 
from  California  to  Maine,  and  in  double 
quick  time. 

In  eight  weeks  Mr.  Hinshaw  got 
into  running  order  eighty-five  game  pre- 
serves in  Iowa,  a  State  where  sentiment 
for  such  a  project  may  safely  be  said  not 
to  be  of  the  most  rampant  nature.  He 
l)aid  a  dollar  apiece  for  the  preserves 
(or  eighty-five  dollars  altogether)  and 
they  include  close  to  three  hundred 
thousand  acres. 

On  them  all  native  game  will  be  pro- 
tected from  the  man  with  a  dog  and  a 
gun  and  allowed  to  increase.  Also, 
numbers  of  birds  from  a  state  game 
farm   at   Des   Moines  will   be   released 


Importkd  Hungarian  Partridges 


upon  them  from  time  to  time.  In  a 
few  years,  by  such  means,  it  is  expected 
that  the  reserves  will  be  so  well 
stocked  that  the  overflow^  from  them 
will  supply  all  the  counties. 

The  lands 
have  not  been 
bought  —  sim- 
p  1  y  leased 
without  rental 
charge  for 
game  purposes. 
The  owner's 
right  to  use  the 
land  in  whatso- 
ever way  he 
wishes  is  in  no 
way  interfered 
with  except 
that  he  agrees 
to  refrain  from 
killing  anything  on  the  land  other  than 
crows,  hawks,  rabbits,  squirrels,  and 
vermin.  The  State  is  granted  the  right 
to  forbid  hunting  on  the  grounds,  to 
prosecute  any  hunter  found  on  the 
premises  and  to  take  such  other  steps 
as  may  be  necessary  for  game  protec- 
tion and  propagation. 

The  land  selected  for  the  purpose  is 
rough  brushy  territory  along  creeks  or 
rivers  where  there  is  a  sufficient 
amount  of  water  the  year  round.  The 
rougher  the  land  and  the  more  timber, 
underbrush,  and  growth  of  weeds  on  it 
for  protection  of  game  the  better  for 
the  purpose.  If  suitable  land  can  be 
found   near  the   center   of  the  countv, 


KEEPER  AND  ASSISTANT  FEEDING  BIRDS  ON  THE  GAME  FARM 


I- 

O.N  THK  Iowa  Game  Farm  Last 

Ykar 
They  are  a  part  of  ttu-  Hock  whirl) 
are  boinfr  kept  (or  breeding  pur- 
poses. 


Hatching  Boxes  in  Use  for  Wild  Game  on  the  Iowa  Farm 


it  is  given  the  preference  over  less  cen- 
trally located  land. 

For  four  years  Iowa,  like  several 
other  States,  had  been  importing  game 
birds  and  sending  them  broadcast 
through  the  State.  Little  has  been  ac- 
complished by  the  practice.  A  large 
per  cent  of  the  birds  fell  into  the  hands 
of  persons  who  did  not  understand  how 
to  handle  them.  Many  were  placed  in 
small  pens,  perhaps  connected  with  a 
chicken  coop  filled  with  lice  and  dis- 
ease germs.  Others  were  turned  loose 
around  some  barnyard  and  fell  prey  to 
cats  or  dogs. 

To  obtain  game  in  large  numbers  for 
stocking  purposes  a  game  farm  was 
established  by  Mr.  Hinshaw  at  Des 
Moines.  Buildings,  hatching  boxes, 
pens,  and  coops  have  been  built  on  it. 
An  experienced  gamekeeper  from  Eng- 
land is  in  charge.  Eggs  have  been 
bought  from  other  game  farms  and 
several  thousand  Ring  Neck  pheasants 
and  other  birds  hatched  from  them. 
Part  of  these  will  be  kept  for  breeding 
purposes.  The  rest  will  be  placed  on 
the  county  reserves  as  fast  as  they  can 
be  brought  to  maturity. 


Six  thousand  partridges,  trapped  in 
Hungary,  vyere  brought  across  the 
ocean  this  spring  and  kept  at  the  farm 
until  they  had  recuperated  from  their 
long  journey  and  were  ready  to  mate. 
Then  they  were  sent  in  pairs  to  the 
count}'  reserves,  disappearing  in  the 
underbrush  or  making  a  getaway  by 
flying  as  soon  as  they  were  released. 
The  birds  are  all  paired  and  nests  have 
been  found  with  as  high  as  thirteen 
eggs  in  them. 

The  Hungarian  partridge  like  the 
quail  lives  chiefly  on  weed  seeds,  and 
stays  in  the  same  locality  the  year 
round,  nesting  in  brush  piles. 

The  movement  has  enormous  possi- 
bilities, now  that  it  has  once  gained 
momentum.  The  money  needed  for 
the  purpose  is  derived  in  toto  from  the 
hunters'  license  fund. 

Some  of  the  enthusiasm  has  spilled 
over  the  border.  Illinois  has  already 
about  decided  to  try  a  similar  plan. 
There  will  be  others,  too,  now  that  the 
American  Game  Association  has  pub- 
licly endorsed  the  Iowa  idea  in  game 
preservation  as  the  most  practicable 
way  yet  proposed  of  stocking. 


rrom  the  Painting  by  Abele  Herter 
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OUR  TWELVE 
GREM  SCIENTISTS 

V  Dr.  SIMON  FLEXNER 

By  Donald  Wilhelm 

This  article  is  the  fifth  in  the  series,  "The  Twelve  Great  Scientists."  As  has 
been  explained  in  previous  issues  of  the  magazine,  tzvelve  names  were  selected  as 
the  greatest  American  scientists  by  a  thousand  of  their  colleagues.  This  vote  zvas 
taken  at  the  special  request  of  the  Editors  of  Technical  World  Magazine.  In 
preinous  issues  Professor  A.  Michelson,  Dr.  Alexis  Carrel,  Colonel  G.  IV. 
Goethals,  and  Dr.  Wm.  C.  Gorgas  have  been  covered. — The  Editors. 


TO  discover  the  cure  for  spinal 
meningitis,  Doctor  Simon 
Flexner,  Director  of  the 
Rockefeller  Institute.  New 
York  City,  sacrificed  the  lives 
of  fifteen  monkeys,  but  by  so  doing  he 
saved  more  human  lives  than  were  lost  at 
the  Battle  of  Gettysburg,  and  he  gave 
to  all  the  world  a  sure  preventive  and 
cure  for  the  ever-recurring  disease  that 
leaves  in  its  wake  death,  physical  malfor- 
mation, or  mental  disorder  worse  than 
death. 

The  name  of  Flexner  will  be  linked 
forever  with  the  greatest  scientific  bene- 
factors of  the  human  race — with  such 
names  as  Koch  of  Berlin,  who  discovered 
the  germs  of  tuberculosis  and  of  Asiatic 
cholera;  with  Behring,  who  brought  out 
the  anti-diphtheria  toxin ;  and  with 
Ehrlich,  who  discovered  a  remedy,  im- 
perfect though  it  is,  for  syphilis. 

If  he  had  done  no  more  than  find  the 
cure  for  spinal  meningitis,  Flexner's 
fame  would  be  secure,  but  great  as  was 
that  achievement,  he  has  done  more, 
much  more. 

It  was  when  he  was  at  Johns  Hopkins 


for  post-graduate  work  that  his  published 
observations  on  a  variety  of  subjects  in 
anatomy,  general  pathology,  and  bacteri- 
ology began  to  attract  wide-spread  atten- 
tion. Early  investigation  of  the  relation 
of  bacteria  to  disease  had  demonstrated 
the  fact,  now  well-known,  that  toxic  or 
poisonous  substances,  perhaps  of  albu- 
minous nature,  were  the  means  by  which 
organisms  caused  injury.  To  a  study  of 
these  substances  and  to  other  investiga- 
tions Doctor  Flexner  gave  his  attention, 
and  his  work  led  him  to  the  examination 
of  the  minute  changes  in  the  body  caused 
by  toxins  of  diphtheria  and  of  certain 
vegetables.  His  examination  of  toxins 
acting  specifically  upon  certain  organs 
then  followed.  It  resulted  in  stimulated 
research  along  these  lines  in  this  country. 
He  then  went  on  to  show  that  the  venoms 
of  snakes  resemble  in  constitution  bac- 
terial toxins  and  serums  that  cause  the 
degeneration  of  blood. 

All  this  study  qualified  him  for  special 
work,  and  thus  it  was  that  shortly  after 
the  Spanish-American  war  Doctor  Flex- 
ner was  sent  to  the  Philippine  Islands  by 
Johns  Hopkins  as  a  member  of  a  commis- 
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sion  to  study  the  diseases  of  the  Islands. 
He  gave  special  attention  to  tropical  dys- 
entery and  its  relation  to  the  micro- 
org-anism  already  discovered  by  Shiga, 
x^fter  his  return  he  continued  his  studies 
and  showed  that  the  bacillus  of  at  least 
one  variety  of  tropical  dysentery  was 
closely  associated  with  the  bacillus  of 
dysentery  in  this  country  and  with  that 
of  infantile  diarrhea,  thus  giving  a  firmer 
basis  for  treating  the  tropical  disease. 
Later,  Doctor  Flexner  was  a  member  of 
a  commission  appointed  to  determine  if 
the  plague  existed  in  San  Francisco  and 
to  devise  means  for  its  eradication.  In 
1904  and  1905  he  was  again  appointed  to 
serve  on  a  commission,  and  this 
appoint  men  t — to  study  the 
causes  and  cure  of  a  New 
York  epidemic  of  spinal  men- 
ingitis— resulted  in  the  anti- 
toxin always  linked  with  his 
name.  These  have  been 
but  a  few  of  his  func- 
tions. He  has  laid  down 
authoritative  prin 
ciples  concerning  the 
advantage  and 
necessity  of  local 
specific  treatment 
of  infection,  con- 
cerning which  the 
medical  profession 
was  uncertain 
hitherto.  Among  his 
multifarious  activities 
he  is  editor  of  the 
Journal  of  Experi- 
mental Medi- 
cine, he  is  on 
the  board  of 
d  ir ectors  of 
the  Journal  of 
Biological 
Chemistry,  he 
is  adding  con- 
s  t  a  n  1 1  y  to  a 
long  list  of 
haps  after  all 


The  Monkey  Deserves  a  Monument  for  Sacrificing  His  Life 
IN  the  Cause  of  a  Cure  for  Spinal  Meningitis— the  Terrible 
Disease  Flexner  Conquered 


monographs.  But  per- 
the  greatest  function  of 
this  white-haired  figure  there  at  the 
Rockefeller  Institute,  who  speaks  with 
the  quick  decision  of  an  executive,  is  his 


work  as  Director.  He  has  made  the 
Rockefeller  Institute  one  of  the  greatest 
scientific  institutions  of  its  kind  in  the 
world.  He  spent  a  year  studying  others 
before  he  became  Director  of  this,  and  to 
his  concentrated  energy,  his  astounding 
power  of  keeping  fingers  on  a  thousand 
threads  of  speculative  work,  to  his  ability 
to  pick  a  good  man,  to  make  him  com- 
fortable, to  keep  him  productive,  to  stim- 
ulate him  without  driving  him,  to  develop 
him  without  subordinating  him,  may  be 
charged  credit  for  much  that  the  Insti- 
tute has  done. 

One  glances  out  over  the  East  River 
with  its  ever-moving  proces- 
sion of  boats  and  barges, 
then  back  to  this  quick, 
eager  man,  with  the 
eyes  who  quickness  is 
not  dimmed  by  glasses, 
and  the  mouth  that  is 
sympathetic,  impulsive, 
intuitive.  His  intuition 
is  wonderful — his  mind 
hops,  skips,  and  jumps 
forward  to  conclusions 
— but  they  are  safe 
conclusions — as  he  and 
his  coworkers  and  sub- 
ordinates seek  cures 
for  some  of  the  most 
common  scourges  erf 
m  a  n  k  i  n  d — among 
others,  pneumonia, 
tuberculosis,  cancer, 
infantile  paralysis. 
To  the  last  of  these — 
infantile  paral- 
ysis—  the  Di- 
rector turned 
with  all  his 
energy  as  soon 
as  he  had 
established  his 
cure  for  spinal 
meningitis. 
Doctor  Flexner  has  two  boys — and 
perhaps  for  this  reason  he  is  particularly 
concerned  over  the  dreaded  scourge 
which,  appearing  in  nearly  every  part  of 
the  world,  attacks  the  life  of  the  child. 


OUR  TWELVE  GREAT  SCIENTISTS 
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Nearly  everything  that  is  known  of  the 
disease  is  of  a  complex  and  confusing 
character ;  the  bafHing  symptoms,  some- 
times little  more  serious  than  sjiasms :  its 
puzzling  appear- 
ance  in  unexpected 
places,  and  its 
equally  puzzling 
disappearance. 
Flexner  has  found 
that  it  is  not  a  dis- 
ease that  can  be 
attacked  on  the 
germ-theory  basis, 
for  science  has  not 
yet  discovered  the 
bacterium — if  there 
be  sue  h — t hat 
causes  infantile 
paralysis. 

Doctor  Flexner 
had,  therefore, 
much  to  learn  of 
the  nature  of  his 
foe  before  he  could 
attempt  to  array  a 

force  against  it.     He  felt  that  eventually 
he  would  have  to  turn  from  the  field  of 
bacteriology,    in    which    he    hafl 
gained   his  greatest   victory.  ^ 

to    the    field    of    chemo-  *^ 

therapy. 

In  chemotherapy,  in- 
stead of  playing  serum 
against  bacterium,  the 
bacteriologist  seeks  to 
find    a   bomb-like       ^^ 
chemical.     He    selects 
a  certain  drug  and  then 
determines  the  destruct- 
ive action  of  that  dru*^-. 
just  as  the  range  finder  on 
a    battleship    determines    the 
range  for  the  gunner 
about  to  fire  a  shell.     To 
follow    this   analogy    fur- 
ther   one    may    point    out 
that    this    drug    that    the 
chemist    fires    into    the    human     body, 
though  it  ought  to  destroy  the  foe  within 
the   body,   yet   it   must   not   destroy   the 
body.    To  switch  figures  once  more — the 


BkFORK    an  t)PERAT10N   FOR   EXPKRIMF.NTAI.   FURPOSHS. 

THE  Monkeys  Are  Scrubbed  Thoroughly  and  Then 
Dried  in  Their  Cage 


chemist  may  use  a  disinfectant,  but  he 
must  not  kill  his  patient  with  disinfectant. 
It  becomes  necessary,  in  other  words,  to 
know  the  toxic  or  poisonous  effect  of  the 
drug  on  the  body 
of  a  man  or  animal 
as  well  as  the  de- 
structive effect  of 
the  drug  on  the 
virus,  or  foe. 
Moreover,  it  is  es- 
sential that  these 
e  xper  iments  be 
tried  in  the  living 
body  of  a  man  or 
an  animal,  for  it 
has  been  repeatedly 
demonstrated  that, 
though  a  certain 
drug  may  destroy 
an  organism  out- 
s  i  d  e  the  body, 
within,  its  effect 
may  be  quite  dif- 
ferent. That  is  one 
of  the  strongest 
the    attacks    of    the 


A  Drop  of  Bi.oon  Greatly  En- 
larged Showing  the  Leucocytes 
—the  White  Blood  Corpuscles— 

AND  THE  Meningitis  Germs 

The  germs  appear  as  black  circles  cut 

through  the  middle. 


arguments    agamst 
anti-vivisectionists. 

Doctor  Flexner  and  his  cowork- 
ers have  been   studying  the 
virus — learning  the  nature 
of  their  crafty  foe — and 
they  are  now  engaged 
in  experimenting  with 
various  drug  com- 
pounds that,  they  be- 
lieve, may  have  power 
to   destroy   the   cause 
1^  of    infantile    paralysis. 

W'hen  they  have  found 
a  drug  that  will  eradicate 
the  virus  they  will  deter- 
mine the  minimum  strength 
of  that  drug  necessary  to 
destroy  it.  Having  found 
that  minimum  amount — 
assuming  that  the  drug  is 
poisonous — the  scientists 
at  the  Institute  will  seek  to  produce  a 
compound  that  contains  the  drug,  that 
will  have  in  it  the  maximum  proportion 
of  the  drug  such  as  to  be  consistent  with 
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safety    to    the    tissues    of    the    human 
body. 

The  layman  feels  that  experiments  of 
this  sort  are  little  more  than  a  dabbling 
of  drugs  into  a  potpourri,  a  twist  or  two 
of  a  mixer,  and  the  slapping  out  of  a 
remedy.  For  the  layman  looks  for  im- 
mediate results ;  he  feels  that  with  money 
and  laboratories  provided  for  the 
experiments,  the  scientists 
should  at  once  "get  busy" 
and  "produce".  From  the 
point  of  view  of  the  busi- 
ness man,  this  work  is 
very  often  believed  to  be 
no  more  difficult  than 
the  keeping  of  a  set  of 
books. 

But  the  scientist 
knows     differently.     He 
has  toiled  through  nights 
and  days  building  a  shrine 
for  the  sick  wayfarer,  and 
when  the  tower  is  high- 
est,    and    his    efforts 
seem  most  success- 
ful,  there  is 
puff — or   a    re- 
p  o  r  t  by  a 
s  u  b  o  r  d  i- 
nate    or    a 
simple   de- 
duction— 
and  the 
shrine 
goes  top- 
pling   into 
a  worth- 
less heap 
of  u  n  d  i  s- 
tinguish- 
ables.   In 
his  labo- 
ratory overlooking  the  city  Doctor  Flex- 
ner  is  thus  working  incessantly  to  find  the 
salvation   for   the   thousands   of   infants 
that  every  year  are  paralyzed. 

There  are  many  drugs  in  existence, 
and  the  field  of  chemotherapy  is  very 
large,  but  such  considerations  were  of 
small  consequence  when  compared  with 
the  complexities  that  confronted  Doctor 


"His  Intuition  Is  Wonderful— His  Mind  Hops,  Skips  and  Jumps 

Forward  to  Conclusions— but  They  Are  Safe  Conclusions— 

AS  He  and  His  Coworkers  Seek  Cures" 


Flexner  with  his  coworkers  when  he 
came  to  attack  the  infinitesimal  micro- 
organism causing  infantile  paralysis. 

He  had,  as  has  been  stated,  discovered 
that  the  organism  causing  infantile 
paralysis  is  not  a  bacterium  in  the  usual 
sense  of  the  word.  With  Landsteiner 
and  Levaditi  in  France,  he  learned  of  its 
filterable  nature ;  in  other 
words,  he  learned  that 
the  organism  causing 
the  disease  is  so  small 
that  it  will  pass 
readily  through  the 
pores  of  earthen- 
ware filters.  It  is 
so  minute  that  un- 
der the  most  pow- 
erful microscope  it 
cannot  be  discerned 
at  all  except  upon  a 
dark  field  and  on 
that  field  it  flits  and 
darts  like  the  phos- 
phorus upflung  by  the 
flounderings  of  a  fish  in 
a  tropic  sea  on  a  black  night. 
Indeed  whole  colonies  of  the 
organism  appear  no  more 
than  bright  dancing  points, 
devoid  of  definite  size  and 
form. 
Yet,  minute  quantities, 
infinitesimal  quanti- 
ties in  fact,  of  these 
organisms  have  suf- 
ficed to  carry  in- 
fection through  a 
long  series  of 
monkey  s — 
through  twenty- 
five  of  them — each 
rep  resenting  a 
remove  from  the  original  human  mate- 
rial supplying  the  infection.  Moreover — 
and  this  point  to  Doctor  Flexner  was  of 
vital  interest — -through  this  long  spread 
of  the  disease  the  virulence  of  it  in- 
creased to  a  level  higher  than  at  the  start 
and  maintained  this  maximum  virulence 
through  a  long  period  of  time.  Whether  or 

{Continued  on  page  I58i 


A  BILLION  DOLLAR  INCOME 


By 
HOWARD    EVANS 


THE  I.  W.  W.'s,  the  Socialists, 
and  other  critics  of  things  as 
they  are,  have  taken  on  a  new 
agg^ressiveness.  They  are 
sounding  a  sharper  and  a 
more  intense  note  in  their  challenge 
and  in  their  defiance  of  the  capitalistic 
system.     Here  is  the  explanation : 

There  is  a  certain  district  in  New 
York  bounded,  roughly,  by  West  Twen- 
ty-Fourth Street  and  the  Bowery  on  the 
north  and  east,  and 
by  the  East  River 
and  the  Hudson  on 
the  south  and  west. 
In  area  it  is  about 
two  square  miles, 
and  is  known  to  the 
Treasury  Depart- 
ment of  the  United 
States  as  the  Sec- 
ond Revenue  Dis- 
trict of  New  York. 
To  the  east  of 
this  there  is  an- 
other  district 
bounded  on  the 
west  and  north  by 
the  Bowery  and 
East  Fourteenth 
Street,  and  on  the 
east  by  the  East 
River.  In  area  it  is 
about  one  square 
mile.  Six  hundred 
thousand  people 
live  within  this  dis- 
trict. It  is  the  most 
populous  spot  on 
the     face     of     the 

globe,  barring  not  even  such  vast  centers 
of  population  as  London,  Tokio,  or 
Paris. 

In  the  Second  Revenue  District  there 
are  fifteen  thousand  persons  whose  total 


annual  income  is  greater  than  one  billion 
dollars.  It  is,  in  fact,  the  wealthiest  spot 
in  the  world.  Nearly  one-fifth  of  the 
revenue  from  the  Government's  income 
and  corporation  tax  comes  from  this  little 
area.  Hardly  a  dollar  is  raised  by  the 
Government  from  the  congested  area  to 
the  east. 

Think  of  it !  One  billion  dollars  to  be 
divided  among  fifteen  thousand  persons 
annually,  or  sixty-six  thousand  dollars 
to  each  individual. 
Xo  wonder  the 
eyes  of  the  I.  W. 
W.'s  gleam  with 
new  fire.    No  won- 


der 

voice 

ings 

tions 

like 


the      radicals 
their    warn- 
and     accusa- 
in    trumpet- 
notes.      Con- 


The  Most  Startling  Contrast  in  the  World 
The  Second  Revenue  District  is  two  miles  square;  15.000 
people  here  have  an  annual  income  of  $1,000,000,000.    The 
shaded  area  to  the  rigrht  is  one  mile  square.    It  is  the  most 
congested  district  in  the  world.     Here  live  600,000  people. 


cent  rat  ion  of 
wealth !  Was  there 
anything  like  this 
before  in  the 
world's  history? 
Not  even  in  Eng- 
land, where  most 
of  the  land  is 
owned  by  a  few 
hundred  families, 
do  we  find  any- 
thing like  this,  for 
those  families  are 
scattered  over  the 
length  and  breadth 
of  the  kingdom. 
But  this  little 
group,  a  mere 
handful  when  com- 
pared with  New  York's  five  and  one- 
half  millions,  concentrated  within  the 
limited  area  of  a  few  blocks,  has  con- 
trolled the  finances  and,  hence,  very 
nearly  the  destinies  of  the  nation. 
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"Look  at  what  this  means !  Figure  it 
out  for  yourself,"  a  socialist  said  to  me. 
"I  am  not  one  of  those,  and  I've  never 
been  one  of  those,  who  believe  that  equal 
division  of  income  is  going  to  solve  our 
nation's  great  problem  of  poverty  and 
wealth,  nor  in  fact,  as  you  probably  know, 
does  the  Socialist  party  hold  any  such 
doctrine.  But  look !"  he  exhorted,  and  a 
look  of  desperate  earnestness  came  into 
his  eyes,  "You  know  what  our  East  Side 
is  like.  You  know  how  the  tenements 
are  crowded  together.  You  know  how 
people  live  and  die  there  like  rats  in  a 
hole.  You  know  that  a  baby  has  more 
chances  of  dying  than  of  growing  up. 
The  odds  are  three  to  one  against  it,  in 
fact.  You  have  gone  through  that  dis- 
trict on  a  hot  summer  night,  and  you've 
seen  the  people  stretched  out  on  the  door- 
steps and  on  the  sidewalk.  Yes,  you've 
seen  the  poor  devils  in  the  gutters  pant- 
ing for  air. 

"I've  said,"  he  repeated,  "that  I  don't 
believe,  as  a  socialistic  principle,  in  the 
equal  distribution  of  income,  but  just  sup- 
pose that  that  income  for  one  year  ivas 
equally  distributed.  Suppose  we  say  that 
there  are  four  people  in  every  family 
among  those  six  hundred  thousand.  That 
makes  one  hundred  and  fifty  thousand 
families.  Suppose  we  take  only  half  that 
income  of  one  billion  dollars,  or  five  hun- 
dred million.  That  is  nearly  thirty-five 
hundred  dollars  per  family,  or  about  six 
times  the  income  of  the  average  laborer  in 
the  United  States.  Or,  take  the  whole  bil- 
lion and  divide  it  among  New  York  City's 
five  and  one-half  millions.  Still  counting 
four  to  a  family,  that  makes  1,375,000 
families.  One  billion  dollars  divided 
among  them  will  give  over  seven  hun- 
dred dollars  a  year  per  family.  Suppose 
that  should  be  added  to  the  incomes  they 
are  already  obtaining  by  their  own  efiforts. 
Talk  about  poverty  being  a  necessary 
evil !  Nonsense  !  A  bit  less  selfishness 
on  the  part  of  the  individual  and  a  more 
acute  social  conscience  will  do  the  trick." 

Few  of  us  perhaps  will  agree  with  my 
socialist  friend's  optimism  concerning 
the  remedy ;  but  few  will  deny  that  his 


analysis  is  a  startling  one.  There  is, 
however,  one  thing  tolerably  certain — 
the  publication  of  the  figures  of  the 
Treasury  Department  have  put  a  weapon 
into  the  radicals'  hands,  that  they  are 
going  to  use  to  tremendous  eflfect  in  stir- 
ring up  public  opinion. 

According  to  the  figures  of  the  Fed- 
eral census,  the  total  annual  value  of  all 
our  manufacturing  products,  exclusive 
of  neighborhood  industries  and  trades, 
and  of  our  agricultural  products,  is 
thirty  billions  of  dollars.  The  nation's 
population  today  is  estimated  to  be  about 
one  hundred  millions,  yet  fifteen  thousand 
people  in  the  Second  Revenue  District  of 
New  York  could  claim  one-thirtieth  of 
this  for  their  own  individual  consump- 
tion, pleasure,  or  waste;  or  what,  on  a 
per  capita  basis,  should  be  the  share  of 
three  and  one-third  million  people.  That 
is,  it  would  be  the  same  as  if  White 
Plains,  New  York,  with  its  population  of 
fifteen  thousand,  should  claim  the  right 
to  consume  as  much  of  the  nation's  goods 
as  Philadelphia,  Boston,  Pittsburgh,  and 
San  Francisco  combined. 

It  would  seem  hard  to  obtain  a  more 
startling  contrast ;  yet  the  contrast  be- 
tween the  two  districts  might  have  been 
greater  still  if  upper  Fifth  Avenue,  itself 
the  real  residential  section  of  these  fif- 
teen thousand,  had  stood  in  juxtaposition 
to  the  square  mile  of  East  Side  poverty. 
But  the  Second  Revenue  District  is  not  a 
region  of  homes.  It  has  one  thing  in 
common,  -however,  with  the  East  Side: 
it  is  also  a  congested  district,  but  of  con- 
gested business.  Here  shoot  skyward 
such  mighty  structures  as  the  Singer  and 
Woolworth  Buildings,  packed  as  thick 
with  offices  as  a  bee  hive  with  honey  cells, 
and  as  productive — if  not  in  exactly 
the  same  way — here,  though  a  square 
foot  of  land  is  worth  a  fortune,  they  can 
yet  give  up  an  acre  to  bury  their  dead  in 
the  environs  of  Trinity  Church ;  here 
the  very  names  of  the  streets  conjure  up 
to  every  man,  woman,  and  child  in  the 
land,  power  and  might  and  wealth — 
Broadway  and  \Vall :  and  here  is  the 
place  in  which  the  few  hundred  women  to 
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whom  the  existence  of  this  district  makes 
possible  the  most  extravagant  kixuries, 
rarely,  if  ever,  set  foot.  If  the  women  of 
New  York's  four  hundred  do  not  profess 
a  contempt  for  lower  Broadway,  they  can 
hardly  be  accused  of  showing  more  than 
a  tolerant  interest  in  it. 

The  women  of  the  United  States  spend 
annually  a  half  billion  dollars  in  personal 
wear  and  ornamentation,  including,  in  the 
total,  everything  from  laces  to  cosmetics. 
What  proportion  do  the  women  of  the 
fifteen  thousand  consume?  They  might 
take  it  all  if  they  wished,  leaving  nothing 
for  others  and  yet  spend  but  half  their 
income. 

The  Bowery  is  the  dividing  line  from 
the  other  extreme.  Here  the  Italians,  the 
Hebrews,  the  Russians,  the  Chinese,  are 
packed  thicker  than  they  ever  dreamed 
of  packing  them  in  London,  where  they 
get,  at  most,  six  hundred  people  w-ithin 
the  confines  of  an  acre.  New  York's 
East  Side  boasts  in  some  instances,  over 
a  thousand  persons  i)er  acre.  The  people 
are  packed  like  eggs  in  a  crate,  in  six- 
story  tenements.  Some  of  the  rooms 
have  an  area  of  six  by  ten  feet.  There 
are  thousands  of  rooms  without  windows, 
and  these  used  for  sleeping  purposes.  It 
is  the  rent  that  is  largely  responsible  for 
these  intolerable  conditions.  If  one  is 
charged  for  space  in  which  to  lie  down, 
to  sit,  to  stand,  and  his  resources  are  lim- 
ited, he  will  barely  give  himself  elbow 
room.  If  light  and  air  are  charged  for, 
he  will  do  without  them. 

On  the  one  hand  men  build  themselves 


gigantic  office  buildings  called  skyscrap- 
ers, because  it  serves  their  convenience, 
tickles  their  pride,  caters  to  their  feeling 
of  pomp  and  power  to  do  so.  On  the 
other  hand  we  have  enforced  economy, 
which  means  dark,  and  dirt,  and  con- 
gestion. 

But  because  six  hundred  thousand  peo- 
ple are  struggling  in  want,  while  an- 
other fifteen  thousand  are  cloyed  with 
luxuries,  society  will  never  come  to  be- 
lieve that  the  vast  treasure  is  to  be  re- 
garded as  so  much  loot,  nor  even  do  th^ 
more  thoughtful  among  the  radicals  so 
regard  it.  Within  the  ranks  of  the  rich 
we  see  one  man  strewing  the  land  with 
libraries,  another  makes  firm  the  founda- 
tions of  a  great  university.  One  leaves  a 
fortune  as  a  fund  for  social  betterment. 
From  Oyster  Bay  an  Ex-President  cries 
out  that  we  must  distinguish  between  the 
good  and  the  bad  trusts.  At  Washington 
a  pale  scholarly  man  would  shackle  all 
monopoly,  and  free  competition.  On  the 
top  floor  of  a  tenement  building  in  New 
York  three  men.  to  destroy  one  of  the 
world's  wealthiest  men,  make  bombs, 
which  explode  prematurely.  Each  sort 
of  man,  each  group  of  men,  have  their 
theory,  their  method  of  easing  the  social 
burden.  But  meantime,  the  fifteen  thou- 
sand spend  their  billion  in  ways  which 
suit  their  own  fancy. 

And  meantime,  too,  the  figures  of  the. 
L^nited  States  Treasury  Department  con- 
cerning the  Second  Revenue  District  of 
New  York,  will  set  the  nation  thinking 
as  it  has  never  thought  befor*^ 


Floods  in  China  are  to  end.  American  engineers  have 
been  hired  to  see  that  this  result  is  accomplished.  It  is  esti- 
mated that  in  some  years  from  five  to  seven  million  lives 
have  been  lost.  There  is  a  complication  of  conditions  to  be 
met  more  baffling  than  the  construction  of  an  isthmian  canal. 
Chinese  government  officials  believe  that  engineers  of  but  one 
nation — America — can  tame  their  rivers.  C.  F.  Carter  will 
contribute  a  strong  article  on  the  subject  to  October  Tech- 
nical W^ORLD  Magazine. 


«  Wish  We'd  Been  There 

Mother — "Was  it  a  good  play?" 


Daughter — "Splendid  !  We  expected  the 
police  to  raid  it  every  minute." — Life. 

The  "Altogether" 

The  worst  stricture,  perhaps,  that  can  be 
uttered  against  some  of  the  prevailing  fashions 
was  the  unconscious  criticism  of  a  little  boy. 
He  was  looking  at  a  photograph  of  a  very 
beautiful  lady.  This  beautiful  lady  wore  a 
ball  gown  of  diaphanous  white  stuff  like  gos- 
samer. Her  white  arms  were  bare.  Great  V's 
in  front  and  back  Bared  her  neck  and  shoul- 
ders. A  slash  on  the  left  side  of  the  skirt 
revealed  her  white  silk  stocking,  her  little 
white  shoe,  and  the  shoe's  fastenings  of  narrow 
ribbon  that  ran  in  criss-cross,  sandal  fashion, 
up  her  slim,  glistening  ankle.  The  little  boy 
studied  this  beautiful  photograph  gravely. 
Then    he    said:      "She's    dressing,    isn't    she?" 

— Argonaut. 

Futurist  Arithmetic 

"How  many   fish  have  you  caught,   uncle?" 

asked  the  passer-by.     "Waal,"  replied  the  aged 

darky,    thoughtfully,    "ef    Ah    cotch    dis    heah 

one  Ah'm  afteh,  an'  two  mo',  Ah'll  hab  three." 

— Birmingham  Age-Herald. 

Her  Hauffhty  Rebuke 

Mother — "Sometimes  there  are  rude  boys  in 
Sunday-school  who  giggle  and  smile  at  little 
girls,  and  sometimes  little  girls  smile  back  at 
them,  but  I  hope  my  little  girl  does  not  behave 
like  that." 

Small  Daughter — "No,  indeed,  mamma;  I 
always  put  out  my  tongue  at  'em." — Boston 
Transcript. 
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Hurried  Finance 

A  COUPLE  went  to  a  Western  preacher  in  a 
small  mountain  town  to  be  married.  After  all 
was  completed  the  couple  evinced  no  disposi- 
tion to  leave  the  chancel.  So  the  clergyman 
held  out  his  hand,  shook  hands  with  the  bride, 
and  then  held  out  his  hand  to  the  bridegroom. 
The  latter  had  his  fist  deep  in  his  trousers 
pocket,  and  as  the  minister  stood  with  his 
hand  out,  he  said,  somewhat  impatiently  and  in 
a  tone  that  could  be  heard  all  over  the  church : 
"Well,  I'm  getting  the  money  out  as  fast  as  I 
can." 

They  Can't,  You  Know 

A  BASHFUL  country  girl  walked  into  Hayes* 
butcher  shop  the  other  day  carrying  three  live 
chickens.  She  asked  Bill  Gaab  what  he  would 
give  for  them,  at  the  same  time  laying  them 
down  on  the  counter.  Gaab  did  not  know  that 
their  legs  were  tied  and  asked  the  girl  if  they 
would  lay  there.  The  girl  bit  her  handker- 
chief, blushed  and  finally  managed  to  say, 
"No,  sir;  they  are  roosters." — Harper's 
Weekly. 


Rapid  Progress 

Kitty — "Jack  told  me  last  night  that  I  was 
the  prettiest  girl  he'd  ever  seen." 

Ethel — "Oh,  that's  nothing.  He  said  the 
same  to  me  a  year  ago." 

Kitty — "I  know  that,  but  as  one  grows  older 
one's  taste  improves,  you  know." — Milwaukee 
News. 


BLOWING    OFF    STEAM 
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Beatintf  the  Dutch 

It  happened  on  a  three-cent  car  line.  The 
car  was  crowded.  A  German  got  on.  He 
bought  a  quarter's  worth  of  tickets  (eight). 
The  conductor  took  one  and  handed  him  the 
others.  "Tickets,"  called  the  conductor  as  he 
came  around  for  fares  again.  The  unsophisti- 
cated one  gave  him  another.  Other  calls,  and 
finally  the  German  handed  over  his  last  ticket, 
saying:  "Py  himmel,  I  puy  no  more  tickets! 
I  valk!"  And  he  got  off  and  walked. — San 
Francisco  Argonaut. 


Wanted  an  Invitation 

An  Irishman  walked  into  a  hotel  and  noticed 
two  men  fighting  at  the  far  end  of  the  room. 
Leaning  over  the  bar,  he  earnestly  inquired  of 
the  bartender :  "Is  this  a  private  affair,  or  can 
anny  one  git  into  it?" — Argonaut. 


Complexities  of  Modern  Life 

"Father  used  to  have  to  hurry  through  his 
work  in  order  to  get  to  the  golf  links  in  the 
afternoon,"  said  Fred.    "Yes,"  replied  Maude; 


"and  now  he  has  to  hurry  away  from  the 
dancing  party  in  order  to  get  his  breakfast 
and  go  to  work  in  the  morning." — iVasliington 
Star. 

Let  Ma  Do  It 

The  little  boy  was  evidently  a  firm  believer 
in  the  old  adage,  "Of  two  evils  choose  the 
lesser."  Turning  a  corner  at  full  speed  he 
collided  with  the  minister. 

"Where  are  you  running  to, Tiiy  little  man?" 
asked  the  minister,  when  he  had  regained  his 
breath. 

"Home!"  panted  the  boy.  "Ma's  going  to 
spank  me." 

"What !"  gasped  the  astonished  minister. 
"Are  you  eager  to  have  your  mother  spank  you 
that  you  run  home  so  fast?" 

"No,"  shouted  the  boy  over  his  shoulder  as 
he  resumed  his  homeward  flight,  "but  if  I 
don't  get  there  before  pa  he'll  do  it !" — Minne- 
apolis Journal. 


Should  Chantfe  Their  Doctor 

A  TEACHER  engaged  in  social  settlement 
work  was  chatting  at  the  social  center  one 
afternoon  with  a  number  of  her  small  Polish 
and  Hebrew  charges.  One  youngster  proudly 
announced : 


"We  gott  new  brudder  to  our  house  today !" 

"You  have  !"  exclaimed  the  teacher.  "Where 
did  you  get  him?" 

"Oh,  l5r.  Goldberg  fetched  him,"  asserted 
the  youth,  with  a  knowing  look  on  his  face. 

At  this  juncture  a  Polish  lad  (one  of  a 
family  of  ten)  eagerly  broke  into  the  conver- 
sation :  "Teacher !"  he  cried,  "we  take  of  him, 
too !" — Harper's  Magazine. 


Keep  Our  Tourists  Home 

"William,"  asked  the  teacher  of  a  rosy- 
faced  lad,  "can  you  tell  me  who  George  Wash- 
ington  was?" 

"Yes,  ma'am,"  was  the  quick  reply.  "He 
was  an  American  gen'ral." 

"Quite  right,"  replied  the  teacher.  "And 
can  you  tell  us  what  George  Washington  was 
remarkable  for?" 

"Yes,  ma'am,"  replied  the  little  boy.  "He 
was  remarkable  because  he  was  an  American 
and  told  the  iruih."— Tit-Bits. 


Quick  Thinker 

Sportsman  (assisting  jockey,  who  has  been 
knocked  out) — "Stand  back,  please,  a  little 
more  air.    And  hurry  up  with  that  brandy." 

Faint  Voice  from  Patient — "Never  mind 
'bout  the  air." — Stray  Stories. 
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Learning  to  Walk  Again 
This  Enfirlishwoman  was  seriously  injured  in  an  aeroplane 
The  marks  on  the  floor  show  her  where  to  put  her 
feet.    The  hospital  is  at  Brighton,  England. 


MACHINE  DISPENSES 
DRY  GOODS 

A  SLOT  machine  has 
^"^  been  installed  in  a 
New  York  department 
store  for  the  sale  of  stand- 
ard articles  of  dry  g-oods. ' 
ready  wrapped.  The  ma- 
chine has  twelve  compart- 
ments, each  showing^  un- 
der g-lass  a  sample  of  the 
goods  it  will  deliver. 
Shoe  shine  outfits  in  black 
and  tan,  safety  razors 
with  blades  to  fit,  toilet 
soaps,  black  hosiery  in 
standard  sizes  —  these 
were  a  few  of  the  articles 


accident 


offered  for  sale  the  first  few  days 
of  trial.  The  articles  will  be 
chang-ed  from  time  to  time  and, 
if  the  experiment  proves  success- 
ful as  a  time  and  labor  saver, 
other  machines  will  probably  be 
adopted. 

A  single  slot  at  the  center  of 
the  machine  receives  the  coin  but 
the  goods  are  given  out  at  the 
individual  slots.  The  goods  so 
far  used  are  sold  for  twenty- 
four  cents  each.  A  quarter  is 
put  in  the  slot  and  a  penny  is 
given  back  from  a  pocket  near 
the  opening"  that  shoots  out  the 
goods.  Each  article  is  enclosed 
in  a  thin  cardboard  box. 

ARCTIC  LIGHTS 

A  N  electric  light  plant  is  to  be 
■^^  built  one  hundred  miles 
north  of  the  Arctic  Circle  at 
Point  Hope  Episcopal  Mission 
to  do  away  with  the  long  nights, 
— at  least  in  so  far  as  lights  can 
accomplish  this  end.  A  wind- 
mill is  the  prime  mover,  al- 
though there  is  a  gasoline  en- 
gine to  supplement  it  when  the 
winds  do  not  blow. 


You  Drop  a  Coin  in  the  Slot  and  the  Mkrchanuisk  Comks  Out  Like  a 
Piece  of  Gum  from  a  Penny  Machine 
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Each  month  the  two  best  and  most  interesting^  original  items  submitted  to  and 
published  in  this  department  zi'ill  receive  the  first  prizes  of  ten  dollars  each;  the 
three  second  best,  prices  of  five  dollars  each;  and  the  five  third  best,  prises  of  tivo 
dollars  each. 

These  prises  unll  be  in  additioti  to  the  regular  price  paid  for  such  material. 
Good  photographs  or  well-executed  drawings  add  to  the  value  of  your  item  and 
ivill  increase  its  chances  for  a  first  prise.  Items  not  liAnning  prises  but  considered 
worthy  of  publication  will  be  paid  for  at  our  regular  rates.  There  is  only  one 
restriction  as  to  who  shall  compete:  Professional  writers  are  not  eligible.  You 
need  not  be  a  subscriber  to  compete. 

Enclose  return  postage  if  yoti  desire  to  liave  your  contributions  returned. 

Address  all  cotnmunications  to  Technical  World  Magazine,  "Made  by  Our 
Readers"  Department,  Chicago. 

(Third  Prize.  Two  Dollars) 

TO  HOLD  THE  FREEZER 

D  Y  placing  three  screw  eyes  in  the  out- 
side of  an  ice  cream  freezer  near  the 
bottom,  each  an  equal  distance  apart,  and 
placing  three  large  screen  door  hooks  in 
the  floor  to  correspond  with  the  screw 
eyes  in  the  freezer,  the  freezer  can  be 
held  tightly  to  the  floor  and  leave  one 
hand  free  to  supply  salt  and  ice.  The 
screw  eyes  in  the  freezer,  as  well  as  the 
hooks  in  the  floor,  remain  permanently. 
The  hooks  should  be  placed  in  the  floor, 
preferably  at  the  edge  of  a  porch  or  in 
a  wash  bench,  and  the  operator  standing 
on  the  ground  will  have  his  work  in  a  Keeping  the  freezer  quiet 

comfortable    position,    waist   high.  This  simple  arrangement  of  hooks  prevents  the  fight  which 

'  °  IS  waged  to  hold  the   machine  while  the  crank  is  being 

Victor  Labadie,  Dallas,  Texas.  turned. 
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(Fir.t  Prize,  Ten  Dollars) 

CABLEWAY  FOR  WELL  WATER 

'^^ATER  was  hauled  up  a  seventy-five- 
foot  embankment  from  the  beach 
below  at  a  summer  resort 
on     Long     Island     by 
means    of    a    cable- 
way,    it   being-  a 
terrific  job  to 

~*si  xvv  carry    it 

up  the  one         ^ 

hundred  steps 
to    the    bunga- 
lows above. 

The  arrangement 
consisted  of  a  well  on  the 
beach,  where  water  could  be 
reached    by    digging   about   ten 
feet,    lined    with    earthen    pipe    of 
large  enough  diameter  to  receive  the 
bucket  on  a  rope,  which  dipped  into  the 
water  at  the  bottom.    This  bucket  had  a 
valve  in  the  bottom,  such  as  is  used  in 
ordinary  kitchen  pumps,  which  admitted 
the    water   without   tipping   the   bucket. 
After  the  bucket  had  been  filled  in  this 
way,  by  pulling  the  rope  it  was  brought 
against  a  hook.     This  emptied  the  con- 
tents of  the  bucket  through  the   spout 
into  another  which  was  on  the  outside  of 
the  well  covering.     Repeating  this  once 
or  twice  filled  the  bucket  on  the  outside 
which  was  then  pulled  up  the  hill  on  the 


CABU 


ROPE 
A 


Wire  cable  by  a  rope.  This  rope  wound 
on  a  drum  at  the  top.  The  cable  was 
supported  by  four  posts  on  three  of  which 
were  brackets  to  which  the  cable  was 
fastened. 

By  this  arrangement  it  is  possi- 
ble for  summer  outers  to  enjoy 
themselves  so  that  the  worry  and 
bother  of  constantly  getting  a  sup- 
ply of  water  need  not  be  consid- 
ered. This  method  also  takes  the 
place  of  a  power  driven  pump. 

R.  Stapleton,  Garden  City,  N.  Y. 


w 


The 
Cable 

WAY 


TO  MEND  A  LEAKY  TIRE 

HEN  you  have  an 
single     tube     auto 

tire  or  even  an  inner  tube 
that  is  porous,  you 

'^    may  fix   it  by   the 

Hauling  Up  the  Incline       following    method  : 

Buy  a  pint— or 
more,  according  to  the  size  of  the  tire— of 
thick  sorghum  or  molasses.    After  taking 


The  Automatic 
Bucket  Filler 
^he  whole  operation  is 
performed  from  the  top 
of  the  bank. 


Fill  the  Tire  With  Molasses  and  Prevent 
Punctures 


out  the  plunger,  fill  up  a  single  cylinder 
bicycle  pump  with  the  fluid,  insert  the 
plunger  and,  after  connecting  the  rubber 
hose  to  the  valve  stem,  force  the  mo- 
lasses into  the  tire. 

The  valve  should  be  removed  from  the 
stem  to  do  this.  In  this  way  I  saved  a 
set  of  tires  for  a  year,  and  did  it  for  one- 
tenth  of  the  amount  a  patent  preparation 
would  have  cost.  ^ 

W.  M.  Briggrs,  Ashland.  Oregon. 
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(First  Prize,  Ten  Dollars) 

FACTORY  METHODS  ON  THE 
FARM 

TTHE  shelled  corn  in  our  barn  falls 
from  the  corn  sheller  through  a  hole 
in  the  floor  into  a  barrel,  which  is  sus- 
pended from  the  second  floor.  A  piece  of 
pipe  is  used  to  carry  the  corn  from  the 
barrel  to  the  grinder.  A  slide  made  of 
sheet  iron  is  placed  in  a  cut  in  the  pipe 
and  when  pushed  clear  in  it  keeps  the 
corn  from  flowing  down  out  of  the  barrel. 
When  a  small  amount  of  corn  is  desired 
to  be  ground  for  use,  this  slide  is  drawn 
out  part  way  until  as  much  corn  falls  into 
the  grinding  hopper  as  is  wanted.  If  a 
large  quantity  is  to  be  ground,  the  slide 
may  be  left  open,  allowing  the  corn  to 
flow  into  the  hopper  as  fast  as  it  is 
ground. 

As  the  cracked  corn  comes  from  the 
grinder  it  contains  a  great  deal  of  fine 
corn  meal  which  would  be  lost  if 
scattered,  along  -"ith  the 
coarse  grains,  in 
the  feed  for  the 
chickens.  This 
fine  material  is 
separated  from 
the  coarse  by  the 
screen  shown  in 
the  sketch,  and 
fed  into  feed 
hoppers  as  a 
mash.  The 
screen  is  merely 
a  piece  of  wire 
fly  screen  ar- 
ranged so  that 
the  cracked  corn 
from  the  grinder 
passes  over  it. 
The  coarse 
grains  slide 
down  over  the 
screen  through 
the  opening  into 
one  can,  while 
the  fine  meal 
falls  through  the 
meshes  and 
passes   down 


through   the  trough   and  then   into  an- 
other can. 

Geo.  A.  Ireland,  Lewisburg,  Pennsylvania. 


The  Morning's 
Milk  Pad- 
locked TO 
THE  Door 
Post 


Af^fw^jGCM£NT  OF  Corn  Sheller,    Grindej^  and  Screen. 

Progression  for  the  Corn 
The  raw  material  goes  through  the  barn  in  the  approved  factory  man- 
ner, with  automatic  operation. 


(Third  Prise.  Two  Dollar*) 

MAKING  SURE  OF  THE  MILK: 

Vir/E  did  not  mind  the  expense  of  milk 
and  cream  that  was  stolen  as  much 
as  we  did  the 
creamless  coflFe'e 
and  the  milkless 
cereal  in  the 
morning  when 
some  enterpris-! 
ing  but  unscru- 
pulous individ- 
ual made  away 
with  our  sup- 
plies. The  staple 
and  the  wire 
loop  which  we 
fastened  to  the 
door  jamb  has 
made  our  appe- 
tizing breakfast 
a  rule  and  not  a 
lottery.  A 
spring  padlock 
completes  the 
apparatus  and 
the  milk  man  is 
kind  enough  to 
fasten  the  bot- 
tles securely 
when  he  delivers 
them. 

C.  F.  Trefry, 

Somerville, 
Massachusetts. 
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Spraying  the  Less  Accessible  Parts  of  a  Gas  Engine 


(Third  Prize,  Two  Dollars) 

CLEANS  AUTO  WITH  SPRAY 

DARTS  of  the  engine  which  can  not 
be  reached  for  cleaning  with  the  hand 
are  easily  cleaned  by  the  gasoline  spray. 
I  built  one  out  of  the  gas  tank  of  an  old 
automobile,  which  has  served  its  purpose 
admirably  and  has  found  a  place  among 
the  regular  tools  of  several  private  and 
public  garages. 

Gasoline  is  placed  in  the  tank  and  air 
under  pressure  is  pumped  into  it  until 
about  sixty  pounds  pressure  is  obtained 
A  hose  is  attached  to  the  tank,  at  the  end 
of  which  a  spray  torch,  for  spreading 
the  gasoline  to  parts  of  the  engine  which 
the  hand  cannot  reach,  is  fastened. 

■  I  am  very  well  pleased  with  the  man- 
ner in  which  my  apparatus  has  performed 
its  work. 

C.  H.  Thomas,  Kennett  Square,  Pennsylvania. 


(Second  Prize,  Five  Dollar*) 

NIGHT  BATTERY  LIGHT 

A  SIMPLE  night  light  which 
I  have  used  is  far  ahead  of 
any  other  for  a  baby's  room.  A 
board  two  or  three  feet  long  and 
three  inches  wide  is  beveled  on 
the  edges  and  stained  to  make  a 
nice  panel.  At  the  top,  a  small 
socket  is  screwed  on,  and  at  the 
bottom  a  switch.  These  are 
wired  from  the  back  of  the  board 
by  boring  through  and  are  con- 
nected with  a  couple  of  dry  bat- 
teries. A  small  four-candle- 
power  lamp  is  screwed  into  the 
socket.  A  screw  eye  at  the  top 
allows  the  board  to  hang  from  a 
convenient  hook  in  the  wall  be- 
side the  bed  and  the  batteries 
can  be  put  under  the  bed. 

One  can  turn  it  on  or  off  with- 
out   getting   out    of   bed. 
The      light      is      strong      ^ 
enough  to  see  by, 
but   does   not  give 
one     that     startled 
wide-awake  feeling 
that     a     full-sized 
does.      Two    batteries    at 
twenty-five     cents      each 
ordi- 


will   last   six  months 

with  c 

nary  use.     The 

cost 

was : 

Board 

$0.05 

Socket 

.10 

Switch 

.10 

4  C.  P.  Lamp 

.25 

2  Batteries 

.50 

Wire 

.10 

$1.10 


Thus,  by  a  little  in- 
genuity and  the  ex- 
penditure of  a  small 
amount  of  time  and 
money,  I  have  ob- 
tained a  most  satis- 
factory night  battery 
light,  such  as  cannot 
be  surpassed. 

L.A.  Baldwin, 

New  Britain. 

Connt'cticut. 


F"oK  THE  Children's 

Room:    a  Cheap  and 

Efficient  Light 
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(Third  Prize.  Two  Dollar*) 

PORTABLE  SLEEPING  PORCH 

"W/E   had  no  porches  which  could  be 
^^     used  for  outdoor  sleeping,  and  as 


r 


The  Rook  and  the  Side  Curtains  Can  Be  Handled 
BY  Ropes  at  the  Bed  Side 


we  believed  in  the  tonic  effect  of  plenty 
of  air  I  applied  myself  to  the  problem  of 
devising  a  useful  porch  for  any  house. 
It  is  attached  to  the  house  by  long  lag 
screws,  and  is  placed  just  outside  the 
bedroom  window,  so  that  the  top  of  the 
bed,  when  made  up,  is  level  with  the  win- 
dow sill.     The  frame  is  of  steel  angles. 


For  the  Renter 
This  homemade  sleeping  porch  is  portable  and  comfort- 
able. 

The  roof  is  in  two  sections;  the  upper  is 
stationary  and  the  lower  can  be  raised 
to  an  almost  perpendicular  position. 
Windows   are  hung  on   weights  and   if 


a  storm  comes  up  during  the  night  they 
may  be  closed  and  the  roof  lowered  with- 
out getting  out  of  bed.  The  roof  is  cov- 
ered with  a  slate  coated  roofing  material ; 
also  the  side  walls.  The  interior  is  fin- 
ished with  wall  board.  This  sleeping 
porch  can  be  used  by  people  who  rent 
and  when  they  move  they  can  take  it 
with  them. 

W.  H.  Taylor,  Des  Moines,  lowai 
(Second  Prize,  Five  Dollars) 

AUTO  ENGINE  STOVE 

VV7H1LE  on  a  recent  auto  camping  trip, 
"  I  found  the  need  of  having  a  meal 
hot  and  ready  to  eat,  so  I  would  not 
have  to  go  through  the  tedious  process 
of  camp  cooking,  after  a  hard  drive. 
Goaded  on  by  the  inconveniences  of 
cooking  over  a  campfire,  I  thought  out 
the  following  idea:  On  the  exhaust 
manifold  of  my  en  bloc  engine  I  fitted 
a  metal  can  which  I  had  made  by  a  tin- 
smith, just  to  fit  the  manifold.  I  fixed  it 
in  place  by  metal  straps  bolted  to  the  top 
of  the  engine.  A  hinged  lid  was  fitted 
to  the  utensil  to  keep  food  from  spilling. 
Beans,  canned  soups,  and  numerous 
other  articles  could  be  placed  in  this  can 
and  kept  at  an  almost  boiling  temperature 
by  the  heat  of  the  engine  until  a  stop  is 
made,  when  they  can  be  taken  out,  hot 
and  ready  to  eat. 

W.  M.  BriKRS, 

Ashland,  Orpgon. 


Hot  Food  for 

THE  Tourist 

With   the  soup   or 

the  beans  clamped 

to  the  eng-ine  a  hot  meal 

awaits  him  wherever  he 

stops 
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(Third  Prize,  Two  Dollars) 

BICYCLE  FOR  TWO 


"^^ITH  a  body  made  from  sheet  tin, 
and  springs  which  had  formerly 
done  duty  on  a  baby  carriage,  I  built  a 
side  car  for  my  bicycle  that  does  duty  as 
well  as  the  same  device  does  for  motor- 
cycles and  which  does  not  add  too  much 
weight  for  it  to  be  comfortably  han- 
dled when  the  hills  are  not  too  steep. 


m 

"r^^nraT^^ 

^^  f««r  . 

E 

The  Bicycle  Side  Car  Carries  Either  Passengers 
OR  Packages 

It  took  but  little  time  to  build  and  the 
expense  was  nominal  as  I  had  an  extra 
tire  and  wheel  and  I  made  it  myself.  It 
was  half  a  day's  job  and  has  proved  very 
useful  for  carrying  parcels  and  for  giv- 
ing the  baby  an  airing. 

Elvin  L.  Hartlett,  Wausau,  Wisconsin. 

GREASING  THE  SPRINGS 

A  COMPOUND,  formed  of  flake 
graphite,  heavy  grease,  and  oil 
thoroughly  mixed  together  so  that  it 
can  be  easily  spread  without  running,  is 
of  great  value  to  autoists.  Strips  of 
coarse  canvas,  cut  the  width  of  the  spring 
leaf  and  any  convenient  length,  may  be 
soaked  and  well  covered  with  the  mix- 
ture. The  spring  leaves  can  then  be 
separated  with  a  spring  separator  and 
the  strips  placed  between.  On  allowing 
the  weight  of  the  car  to  rest  again  on  the 
springs  the  oil  is  partly  squeezed  out  and 
the  graphite  mixture  is  pressed  into  the 
canvas,  where  it  stays  for  a  long  time, 
aflfording  ample  lubrication  to  the 
springs. 

E.  Blue.  Pittsburffh,  Pennsylvania. 


Making  the  Wheels 

Fit 

To  carry  lumber  up  the 

cafiyon    on    the    sluice 

box  a  peculiar   wagon 

had  to  be  arranged. 


(Second  Prize,  Five  Dollars} 

SLUICE  BOX  WAGON 

IN  a  small  mining  ditch  near  our  city, 
one  of  the  men  tried  to  construct  a 
wooden  sluice  along  the  sides  of  a  pre- 
cipitous mountain  where  it  was  impos- 
sible to  drive  a  team  of  horses.  He  had 
already  constructed  about  five  hundred 
feet  of  sluice,  hauling  the  lumber  by 
hand,  when  he  hit  upon  the  idea  of  mak- 
ing a  two-wheeled  cart,  one  wheel  large 
and  the  other  small,  the  idea  being  to 
let  the  big  wheel  run  in  the  bottom  of 
the  sluice  boxes,  and  the  small  one  run 
on  the  narrow  board  at  the  side  of  the 
ditch  which  was  used  to  walk  on.  He 
built  a  little  platform  on  the  axle  between 
the  two  wheels,  fastened  shafts  to  it, 
and  loaded  the  lumber  on  it  so  that  it 
approximately  balanced  over  the  axle. 
The  draught  horse,  of  course,  walked 
along  in  the  sluice,  thus  carrying  the 
lumber  over  high  trestles.  The  sluice 
line  was  built  on  ahead  as  fast  as  the 
lumber  was  hauled.  Places  were  pro- 
vided for  the  horse  and  wagon  to  turn. 

M,  Brag,  Portland,  Oregon. 


TECHNICAL    WORLD   MAGAZINE 


135 


Don^t  stow  this  away 
under  your  hat.     Use  it. 

p.  A.  in  the   tidy  red   tin  or  the 
toppy  red  bag  hands  you  the  biggest 
money's  worth  of  fragrant  pipe-joy 
that  your  dime  or  nickel  ever  bought 
They  are   the    dandy  packages    of 
choicest  pipe-food  to  tote  on  the  hip 
or  in  the  vest  pocket      But  —  and 
make  special  note  of  this — the  grand- 
est way  to  keep  a  supply  of 

l>RiNGE  Albert 

the  national  joy  smoke 

at  home  is  in  the  one-pound  glass  humidor.  Boys !  there 
never  was  a  better  tobaccx)  than  good  old  P.  A.,  made  by 
our  wonderful  patented  process  that  makes  it  as  biteless  as 
a  day-old  kitten.  And  there  never  was  a  better  container 
than  the  glass  humidor  that  goes  wi;h  the  1-lb.  purchase 
of  P.  A.  It  keeps  it  all  good  and  as  prime  as  the  day  it 
left  the  factory,  and  all  you  got  to  do  is  fill  your  little  old 
pouch  and  you  ve  got  pipe  food  or  makin's  for  cigarettes 
that  stands  without  a  rival* 


Sold  everywhere  where 
smo^ings  are  on  the  call. 


R.  J.  REYNOLDS  TOBACCO  CO. 

Winston-Salem,   N.   C. 


Kindly  mention  Technical  World  Magazine  zvhen  writing  advertisers. 


SOME   NORWAY   PINE  TREES 


IN  a  forest  of  Norway  pine  one  in- 
stinctively seems  to  walk  with  a  slow, 
almost  reverential,  tread.  The 
noiseless  carpet  of  pine  needles,  the 
high  majestic  arches  and  naves 
formed  by  the  mingling-  branches,  the 
solemn  silences,  all  give  a  sacerdotal  air 
to  the  place.  One  feels  as  if  some  Druid- 
like company  with  measured  tread  and 
slow  chant  would  presently  issue  from 
between  the  tall  straight  trunks  and  halt 
for  sacrifice  in  the  center  of  this  ca- 
thedral aisle. 

Here  are  thousands  upon  thousands  of 
stately  towering  trees — all  nearly  the 
same  size — and  each  is  what  it  is  be- 
cause its  ancestors  for  untold  ages  down 
to  the  earliest  vegetable  slime  in  the 
misty  marshes  of  Paleozoic  times  have 
been  striving  toward  one  object — light. 

In  the  slow  evolution  of  the  ages  the 
bit  of  spore  became  a  tiny  fern,  perhaps 
of  the  carboniferous  epoch,  and  then 
through  eras  incalculable  evolved  into 
one  of  the  pulpy  and  exotic  palms  which, 
in  some  remote  day,  grew  in  such  profu- 
sion that  we  of  this  day  might  have  an 
abundance  of  coal.  And  as  this  species 
perished  from  the  earth,  still  the  onward 
urge  of  evolution  was  in  the  heart  of 
some  tiny  seed  or  shoot  until  at  length 
there  came  into  being  the  first  Norway 
pine  trees. 

m 


But  each  tree  had  one  need  that  must 
be  satisfied.  It  craved  the  sunlight.  And 
since  it  craved  sunlight,  it  reached  ever 
upward  lest  the  foliage  of  its  brothers 
hide  it  from  the  blessed  rays.  And  be- 
cause each  tree  strove  ever  upward,  each 
with  the  same  sun-seeking  instinct 
through  countless  ages,  we  now  have  this 
superb  forest,  with  every  tree  straight 
and  majestically  tall.  None  has  outdone 
its  brother,  all  share  equally  in  the  light 
and  air  of  the  heights  they  have  reached. 
But  there  is  no  undergrowth  in  the  Nor- 
way pine  forest — only  the  trees  have  sur- 
vived the  struggle  upward;  all  other 
plant  forms  have  been  smothered  and 
have  perished  ages  ago. 

The  inventor  is  a  good  deal  like  the 
Norway  pine.  One  of  them  makes  a  little 
upward  step  and  instantly  all  of  them, 
with  the  precision  of  a  military  move- 
ment, advance  themselves  to  the  first 
one's  level.  And  then  another,  and  then 
another,  and  so  they  progress.  And  so 
all  men  progress,  and  Technical  World 
Magazine  is  watching  this  progress  like 
a  government  forester,  recording,  for 
your  information  and  use,  each  new  inch 
of  growth. 

Thus  in  the  October  issue  we  shall  tell 
about  a  radical  change  in  the  color  ar- 
rangement of  the  operating  rooms  of 
hospitals.     Hitherto  we  have  been  using 
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»HilllH'""!'iiill" i!illHil'iiii"i^'nllllhillli 


Get  Your  ^j 
Canadian  Home 

rrom  the^ 

Canadian  Pacific 


per  acre  pr 


[•our  new  home  is  ready  for  you  in  the  fertile  Canadian  West,  with 
its  magnificent  soil,  good  climate,  churches,  public  schools,  good 
markets,  good  hotels,  unexcelled  transportation.  Take  20  years 
to  pay.  And  call  on  us  for  a  long  time  loan  of  $2,000  for  farm  improvements, 
if  you  want  it. 

This  Ir.nd  is  offered  only  to  farmers  or  to  men  who  will  actually  occupy 
or  improve  it.  We  make  our  prices,  terms  and  development  assistance  so 
attractive  because  we  want  to  interest  settlers.  Come  where  you  can  own  10 
acres  for  every  acre  you  now  cwn  or  farm;  where  every  acre  will  produce 
double  what  a  worn-out  acre  produces  anywhere.  Mother  Earth  provides  no 
better  land  than  this  rich  virgin  Canadian  soil.      The  enormous  crop  yield 

oves  this  every  season. 


We  Give  You  20  Years  to  Pay 

We  will  sell  yon  rich  Canadian  Innd  for  fromjll  to  J30  per  acre— in  irrigation  districts  from  f35  to  S55.  Yoa 
need  pay  only  one-lwentieth  down.  Tliinkof  it— only  of/f-Zr/rw/iW/t  down,  and  the  balancoinl9equal  annual  pay- 
ments with  interest  at  6%.  Lonjr  before  your  final  payment  comes  due  your  farm  will  have  paid  for  itself 
over  and  over  again.  Many  good  farmers  in  Western  Canada  have  paid  for  their  farms  with  one  crop.  Here 
are  some  of  the  startling  features  of  the  must  remarkable  land  oflfer  you  have  ever  read: 

We  Lend  You  $2,000  for  Farm  Improvements 

This  offer  of  a  loan  up  to  $2,000  is  for  farm  development  only,  with  no  other  security  than  the  land  itself,  and  shows  oor 
confidence  in  the  fertility  of  the  soil  and  in  your  ability  to  make  it  pro<luce  prosperity  for  you  and  traffic  for  our  lines.  This  loan 
will  help  you  in  providing  buildings,  fencing,  sinking  well  and  breaking,  and  you  are  given  twenty  years  in  which  to  fully  repay 

Advance  Live  Stock  on  Loan  Basis 

In  the  case  of  the  approved  lanl  purchaser,  wo  will  advance  cittle,  sheep  and  hogs  op  to  the  value  of  $1,000 
on  the  basis  of  the  BettU-r's  note  witn  interct  at  i'"c,  to  enable  hi  n  to  develop  more  rapidly,  on  the  right  basis 
of  mixed  farming.  After  Dec.  31,  1914,  the  $2,000  Improvement  Lean  and  the  $1,000  Cattle  Advance  will  apply 
only  to  land  in  the  irrigation  block. 

Farm  Made  Ready  by  Experts  if  Desired 

If  yoa  want  a  place  already  established,  select  one  which  our  Departraentof  Agricultural  Experts  has  devel- 
oped. On  our  improved  farms,  house  and  other  buildings  are  up,  well  is  dug,  farm  fenced,  fields  cultivated 
and  in  crop.  All  waiting  for  those  who  want  an  immwliato  start  and  quick  results— all  planned  and  completed 
by  men  who  know— our  own  agricultural  experts.  Take  20  years  to  pay  if  you  want  to.  We  give /"ree  service 
-  expert  service— the  valuable  assistance  of  great  demonstration  farms,  in  charge  of  agricultural  specialists 
employed  by  the  Canadian  Pacific  for  its  own  farms.    This  service  is  yours— free. 

This  Great  Offer  is  Based  on  Good  Land 

The  Canadian  Pacific  offers  yon  the  finest  land  on  earth  for  j^in  growing,  cattle,  hog,  sheep  and  horse 
raising,  dairying,  poultry,  vepetables  and  goner-.l  mixed  farming— irrigated  lands  for  intensive  farming — non- 
irrigated  lands  with  ample  rainfall  for  mixed  and  grain  farming.  Remember,  these  lands  are  lorafed  on  or 
vear  established  lines  of  railway,  near  established  towns.  And  you  can  start  on  an  irrigated  or  non-irrigated 
farm,  improved  or  unimproved.  _  _  ^_^_  _^  _^^_  

Your  new  home  and  your  fortune  are  ready  for  you  in  the  famous, 
fertile  Canadian  West,  with  its  magnificent  soil,  good  climate,  churches, 
public  schools,  good  markets,  good  hotels,  unexcelled  transportation— and 
20  years  in  which  to  pay  for  your  farm  and  repay  the  improvement  loan. 
_  Here  is  the  Last  Best  West— where  your  opportunity  lies.  Don't  delay. 
Mail  the  coui>on  here  at  once.  The  best  land  Will  be  taken  first— so  time  is 
precious  to  you.    Write  today. 


I     I  brigation 


H.E.  THORNTON,  Colonization  Agent 

Canadian  Pacific  Railway,  Colonization  Department 

112  West  Adams  Street,  Chicago,  III. 

FOR  SALE— Town  Lots  in  all  growinf  towns,  on  lines   of   Canadian   Pacific  Ri'lwiy. 
Atk    for    infonnation    concerning  Industrial  and  Business  openings  in   tbess  towns. 


I      I  Book  on 


□  Book  on  Alberta- 
Saskatchewan 


Farming 

Information  on  Business  and 
Manitoba      I I  Industrial  Opportunities 

(Make  a  cross  in  the  square  opposite  the  book  wanted.) 
H.E.  THORNTON,  Colonization  Agent, 
Canadian  Pacific  Railway,  Colonization  !>•• 
partment,  1 12  West  Adams  St.,  Chicago 

Please  send  the  tiooks  indicated  above . 


Kindly  mcttlion  Technical  World  Magazine  zvhen  writing  advertisers. 
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white  for  the  walls  and  ceilings,  thinking 
it  was  the  most  sanitary.  As  a  matter  of 
fact  it  is  about  the  worst  color  we  could 
possibly  use  except  red'.  How  they  have 
discovered  the  right  color,  and  what  it  is, 
will  make  this  article  of  great  interest  to 
everyone. 

One  of  the  necessary  evils  of  progress 
— of  all  growth — is  the  smothering  out  of 
objectionable   forms.     And  perhaps  the 
most  objectionable  of  all  is  the  man  who 
practices  frauds  upon  the  inventor.     In- 
ventors    usually     are     not     particularly 
shrewd  business  men.     Yet  their  serv- 
ices to  this  country  and  to  the  progress 
of  the  world  are  of  inestimable  value  and 
they  should  be  properly  protected.     For 
many  years  inventors  and  others   have 
read  of  enormous  rewards  held  out  to  the 
man  who  will  produce  certain  things,  such 
as  a  non-refillable  bottle,  a  noiseless  type- 
writer, perpetual  motion  machines,  etc. 
But  it  has  always  been  very  difficult  to 
trace  these  offers  to  their  source.     And 
frequently  they  have  turned  out  to  be 
myths.      Now,    after    long   preparation, 
Technical  World  Magazine  will  print 
in  the  October  issue  an  article  which  ex- 
poses these  frauds,  tells  of  the  offers  that 
are  myths    and,  what  is  more  important 
than  all,  tells  of  a  number  of  genuine 
offers  where  large  prizes  will  be  given  to 
ingenious    individuals    who    will    devise 
certain  long-wanted  apparatus. 

Today  modern  bookkeeping  comes  to 
the  aid  of  the  farmer  and  shows  him  how 
he  may  raise  his  tired  and  discouraged 
head  up  to  the  level  with  the  other  creat- 
ures of  his  kind  who  are  enjoying  the 
sunlight  and  air  of  prosperity.  In  the 
past,  farmers  did  not  know  how  to 
figure,  to  attend  to  details  of  finance, 
themselves.  They  would  go  along  for 
years  believing  that  they  were  making 
money  and  perhaps  spending  it  rather 
freely,  and  then  suddenly  they  would 
discover  that  they  had  a  run-down  farm 
and  broken-down  equipment,  and  no 
money  for  rehabilitation.  Then  came 
the  mortgage  and  the  endless  struggle  to 
catch  up,  which  usually  brought  on  pre- 
mature old  age,  death,  and  a  complete 


breakup  of  families.  The  farm  is  just 
as  much  a  business  institution  as  the  fac- 
tory, or  the  office,  or  the  retail  store, 
and  the  farmer  who  follows  present  day 
methods  not  only  in  his  work  but  in  the 
way  he  figures  on  his  production,  is  al- 
ways sure  to  prosper.  Even  if  you  are 
not  a  farmer  or  have  no  interest  in  farms, 
you  will  find  this  article  in  the  October 
issue  of  great  human  interest  and  value, 
because  in  it  there  is  a  broad  lesson. 

Yet  there  are  many  farmers  so  pros- 
perous that  it  is  now  estimated  they  own 
nearly  three  hundred  thousand  automo- 
biles in  the  ten  great  States  of  the  Middle 
West.  A  new  scheme  is  being  inaugu- 
rated to  tell  farmers  and  others  what 
they  ought  to  know  about  an  automobile 
in  order  to  get  from  it  the  best  and  long- 
est service.  This  article  also  appears  in 
the  October  issue. 

Another  little  upward  aid  has  recently 
been  found  in  dynamite.  Ever  since  its 
invention  new  uses  have  been  found  for 
it  and  now  farmers  are  discovering  that 
it  can  be  successfully  used  for  draining 
land  as  well  as  for  plowing,  planting 
trees,  and  removing  stumps.  Thousands 
of  acres  on  one  farm  alone  in  New  York 
State  are  being  treated  in  this  manner. 
Read  about  it  in  our  October  issue. 

So  the  world  unceasingly  keeps  grop- 
ing upward, — by  an  almost  imperceptible 
degree  at  a  time,  but  always  in  the  same 
direction.  This  impulse  onward  and  up- 
ward must  have  existed  in  that  tiny 
germ  of  the  ancient  seas  which  contained 
the  potentialities  of  all  creation. 

And  we  think  with  a  glow  of  pride  of 
ourselves  as  the  heralds  of  this  progress. 
Surely  it  is  a  fine  purpose  to  animate  a 
magazine  and  its  readers.  There  are 
many  other  articles  in  the  October  issue 
which  we  have  not  mentioned,  but  which 
however,  have  been  prepared  with  the 
same  idea  ever  in  mind.  We  believe  the 
October  issue  will  be  perhaps  more  inter- 
esting than  any  previous  issue.  We  be- 
lieve this  firmlj^  because  we  believe  the 
world  is  continually  becoming  more  inter- 
esting. Do  not  forget  to  get  your  copy 
of  the  October  issue,  out  Sept.  17. 
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Mr.l^^ilson  asks  questions  and  recAves 
ers  from  17,000  Manufacturers 


an 


ASKS 


—How  to  handle  men 

—How    to    find    and 
check  leaks 

— How  to  figure  over- 
head 

—How  to  find  and  use 
costs 

—How    to    get    more 
out  of  my  factory 

— How  to  prevent  ac- 
cidents 

— How     to     maintain 
quality 

—How  to  get  help 

— How  to  apply  Scien- 
tific Management 

— How  to  control  pro- 
duction 

— How  to  pay  men 
How    to    get    more 
out  of  floor  space 

— How   to  chart  each 
man's  job 

— How    to  organize  a 
stockroom 

How    to    heat     and 
light  my  factory 
How    to    get    more 
power  from  coal 

— How  to  buy  material 

Send  me  free,  a  copy  of  the  Ausrust  issue 
of  Factory.  If  you  do  not  hear  from  me  ■ 
within  five  days,  you  m  >y  uiid  rstaiid  that  1  I 
want  to  receive  the  M  srazine  every  month. 
Then  you  may  bill  me  at  S2.00  per  year.  If  not  I 
satisfied.  I  w  II  notify  you,  Auarust  Factory  I 
to  cost  me  notfains. 


When  R.  B.  Wilson,  President  of  the  Chicago  Shipping 
and  Receipt  Book  Co.,  runs  up  against  a  knotty  prob- 
lem in  hiring  foremen,  he  doesn't  try  to  work  it  out 
unaided— he  gets  the  help  of  10,000  other  manufacturers. 
He  gets,  too,  a  scheme  that  saves  one-fourth  of  the  cost 
of  stampmg  metals — a  way  to  get  more  power  from  coal 
—a  plan  that  improves  the  quality  of  his  leather.  From 
10,000  progressive  plants— woodworking,  textile,  iron 
and  steel,  paper— every  kind  of  manufactory,  he  gets  the  latest 
proved  plans  for  increasing  efficiency  and  cutting  costs.  Yet  he 
need  not  leave  his  desk— need  not  spend  one  cent  in  railroad  fares. 
Mr.  Wilson  reads  Factory. 


Who  reveal  their  secrets  to  him? 


M.  W.  Mix,  Pres.,  Dodge  Mfg.  Co.; 
S.  D.  Ridet,  V.-Pres.  and  Gen.  Mgr., 
South  Bend  Watch  Co.;  A.  D.  Childs, 
Factory  Mgr.,  Cooper-Hewitt  Elect. 
Co.;  Chas.  L.  Benjamin,  of  the  Cut- 
ler-Hammer Mfg.  Co.    These  are  the 


kind  of  men  who  wrile  and  read  Fac- 
tory. They  answer  Mr. Wilson's  hard- 
est questions  every  month — and  they 
get  his  answers  to  their  problems.  Every 
issue  of  Factory  is  a  melting  pot  of  ideas 
for  doing  things  better  and  cheaper. 


Get  This  Issue— FREE! 


RECEIVES 

practical  artlclei, 
■uch  as 
—"How   I    Choose    My 

Foremen" 
-"Carding    the    Right 

Man  foi  Each  Job" 
—"How  1  Stopped 

Was  e   of   Materials" 
— "QuickDeliveriesfrom 

the  Su.all  Factory" 
—'"How  I  Made  More  of 

Floor  Space" 
-"Making  One  Machine 

Work  for  Thiee" 
—"When  Stopping 

Smoke  Saved  Coal" 
-■■Watching  Work 

With  a  Plan  Board' 
—"Where    I    Hire    My 

Best  Men" 
-"Different     Ways     to 

Build   Roofs" 
-"Machines  Instead  of 

Clerks"  __    , 

—"If  a  Factory  Truck 

Were  a  Taxicab" 
—"Tuning  Up  a  Gas 

Engine"       „     ,„ 
—"Getting  at  Tool  Room 

Costs" 
—"Finding  Whether 

Motor  Diives 
Pay" 


Name 


St., 


mi  MACAIINE  OF  MANACEMEN1 


Cbicaffo 

Not":  Canadian  Subscriptions.  $2.50.  For- 
eign $3,  cash  with  order.  Communicationfl 
from  European  (;«iintriea  and  British  Colonies 
should  be  addr'S'^ed  to  A.  W.  Sh  iw  Company, 
Ltd.,  34,  Norfolk,  Strand,  London,  Ensland. 


Try  Factory  for  the  month  of  August  at  our  expense.  Learn 
for  yourself  why  Mr.  Wilson  relies  on  Factory  to  smswer  hia 
manufacturing  problems.  Your  problems,  though  different, 
are  answered— some  other  manufacturer  has  wrestled  over 
them  and  in  Factory  givet  his  solu-ions  for  your  own  use. 
A  specific  tested  out  plan  is  what  you  get— a  scheme  you 
can  put  to  work  today. 

In  August  Factory  you  will  find: 
"Campaigning  for  Lower  Expenses" 

The  methods  and  policies  of  five  manu 
facturers  during  dull  months. 
"Winter  Helling  and  'Dog-Day'  Cooling" 
How   keen   manufacturers    overhaul 
their  heating  plants;  how  they  Keep 
their  pla.ts  cool  without  coal. 
"Revenue  From  the  Scrap  Pile" 

How  manufacturers  handle  waste 
material. 
And  12  other  articles  and  departments 
of  interchangeable  id  as  for  the  summer 
repairandremodelingseason  direct  from 
the  pens  of  men  like  T.   W.  Simpson  of 
the   Hot  Point   Electric  Heating  Com- 
pany, B.  F.  Sayles  of  the  Griffin  Wheel 
Co. .  D.  R.  Stevens  of  the  Peerless  Motor  Car 
Co.,  H.  H.  Wiggin  of  the  Int.  rnational  Har- 
vester, and  many,  other  prominent  men. 
Jnxt  send  the  coTipon  now  and  get  this 
number— FREE. 


TW914 


461  Fonrth 

Ave.. 
New  York 


i 


I 
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Tf^roiv  Away 

For  over  three  years  French  and  German  mot. 
Grists  have  been  getting  from  10.000  to  15,00C 
miles  out  of  their  tires  by  "half-soling"  them 
with  Steel  Studded  Treads. 

In  eight  months  20,000  American  motorists 
have  followed  their  example  and  are  saving 
$50.to  $200.  a  year  in  tire  expense. 

We  ship  on  approval -SpVlpTyVhe 

express  and  allow  you  to  be  the  judge. 

Durable  Treads  double  the  life  of  your  tires 
and  are  sold  under  a  signed  guarantee  for 
5000  miles  without  puncture.  Applied  in 
your  own  garage  in  thirty  minutes. 

Special  Discount  f^Ti'^ZT^f^^x 

shipment  direct  from  factory.    A  postal  will  get  full  infor- 
mation and  sample  within  a  week.     State  size  of  tires. 
Don't  wait— write  today.        Address  nearest  factory  office. 

THE  COLORADO  TIRE  &  LEATHER  CO. 
1316  Karpen  BIdg.  Chicago,  III.        1116  Acoma  St.,  Denver,  Cora 

No.  81 


NEW— 

Advanced  ideas, 
brought  to  perfection, 
make  this  new- 
comer among 
die-stocks  a  won- 
derfullittletool. 
Every  die-stock 
user  wants  it  on 
Right.  It  has 
added  to  the  fame  of 

OSTER 

PIPE-THREADING    TOOLS 

No.  81  is  anabsolutely  self-contained  stock  threading  pipe 
from  M  inch  to  %  inch  on  one  set  of  dies.    It  combines  all 
five  big  Oster  features.    Write  for  the  booklet  describing 
Oster  No.  81  today. 
THE  OSTER  MFG.  CO.,  1963  E.  61st  St.,  Cleveland,  O. 


^nB^X^EQQl     PK«*^«  M^**^  ii^^^    >^^»  I    tion.     If  you  like  the  be 


tt  l/so  tbecoit-lN  SOLID  oou>  rings 
See  Them  Before  You  Buy 

It  is  the  stone  nearest  a  diamond  at  a  price  which  saves 
^^ you  money.    An  actually  mined  stone  with  lasting  fire 

fanrnrB^  and   brilliancy.     You   must  see   it  to  appreciate  it.  as 
SSJIylEJSsI  thousands  of  buyers  have  since  1905.     Costs  nothing  to 
~       -       see.     WRITE  FOR  CATAI-OG  TODAY. 

BARODA  CO.,  Dept.  P-60. 1460  Leland  Ave..  CHICAGO 
^      ROLLERS 

Original  and  unequaled. 

Wood  or  tin  rollers.   "Improved" 

requires  no  tacks.    Inventor's 

signature  on  genuine: 

LOOK  LIKE 
DIAMONDS 

Stand  acid  and  fire  diamond  test. 
So  hard  they  easily  scratch  a  file  and 
■will  cat  glass.  Brilliancy  guaran- 
teed 25  years.  Mounted  in  ]4k  solid  gold 
diamond  mountings.  Seo  them  before  paying. 
Will  send  you  any  style  ring,  pin  or  stud  for  exam- 
inatton— All  charges  prepaid.  No  money  In  advance.  Money 
refunded  If  not  satisfactory.    Write  today  for  free  catalog. 

WHITE  VALLEY  GEM  CO.,  720  Walsin  BIdg..  Indianapolit 
Sell  Your  Services  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 
high  class  magazine. 

GOOD    PAY— AGREEABLE    WORK 

Write  to-day  for  full  particulars 

Tecttnlcal  World  Vlaaazine.  Chicago 


MECHANICAL 


iWEDIA  WEOU'iajOPRDIAriCLOPffll  \CLOPtDIA /yCLOPEDlA  ^ICLOPEDIA 
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FREE  for  One  Week 

These  seven  practical  volumes — written  by  thirty- 
eight  of  the  country's  greatest  experts— thoroughly 
explain  everything  you  want  to  know  about  mechani- 
cal engineering,  gas  engine  operation  and  modem 
shop  practice  in  language  that  you  can  easily  under- 
stand.. They  cover  the  design,  construction  and 
operation  of  steam  and  gasoline  engines,  of  machinery 
of  allkinds,  andthemanufactureand  working  of  all  metals 
used  in  the  mechanical  trades.  A  uroat  bargain  at  the  reg- 
ular priceof  $35.00.  you  can  B<?cure ';  p.em  fora  limited  time 
at  the  special  introductory  price  of  §19.80--$2.00  amonth. 
Here's  our  offer:  We'll  ship  the  entire 
seven  volumes  free,  express  paid,  merely 
at  your  request  on  coupon  below  for  seven  days'  free  examina- 
tion. If  you  like  the  boolcs.  pay  only  $19.80  — at  |2.00  a  month 
Otherwise  we'll  take  them  back  without  charging  you  one  cent. 

Sublects  Thoroughly  Covered  —^^ 


Machine  Shop  Work  —  Verllcal  Milling  Machine  —  Mofor-Driven  Shops Shoo 

Ligh.ing— Forging— Electric  Welding— ToolMaking— Metallurgy— Manufacture 
of  Iron  and  Steel — High-Speed  Steel — Flaws  in  Castings — Electric  Lifting  Mag- 
nets— Magnetic  Clutches — Making  a  Machinist — The  Ideal  Foreman Pattern 

Making  —  Foundry  Work  —  Automatic  Coal  and  Ore  Handling  Appliances Ma- 
chine Parts — Construction  of  Boilers — Types  of  Boilers — Boiler  Accessories 

Steam  Pumps  —  Air  Compressors  —  The  Steam  Engine — The  Sleam  Turbine 

Indicators — Valve  Gears — Refrigeration — Gas  Producers — Gas  Engines tuto- 

mibiles — Elevators — Sheet  Metal  Work  —  Practical  Problems  in  Mensuration— 
Mechanical   Driiwing — Drafting  Room  Organization  —  Machine  Design,  etc. 

8,092  pajres.  7x10  in.;  2..S27  lllnstrations.  full  papp  plates,  diagrams, 
etc;  hundreds  of  valnabletaliles  and  formulasirarftfiillycross-lndpiod 
for  qniek,  easy  reference.    Bound  In  half  red  morocco,  ^Id  stamped. 

FREE!!  $  1 2.00  Consulting  Membership 

Every  man  who  takes  advantage  of  this  offer  now  gets  absolutely 
free  our  complete  consulting  membership,  under  which  our  entire 
staff   of   engineers  answers    all  ques- 
tions and  solves  all  your  engineering    jm  ■  H  BM  ■  ■  ^  ^  ■! 
problems    a  whole   year  absolutely    «?^                       ^  ^  ^  ^  B 
free.     One  question  answered  may    M      ITRFF     OOIIDOM 
be  worth  more  than  the  whole  price     W        r»»fc&    \*\f\jr\fn 
of  the  books.    Usual  price  $12.00    ^      Worth   $15.20    tO   You 
—  now  free  with  the  books.     Fill    ^     •_-.___  ».»_i.   ■ ■  »     ...    . 

out  and  mau  us  this  coupon.  ^   Amcncan  Teennical  Society : 

Books  go  to  you  at  once,  ex-  ff  Please  send  me  seven  volume  set 
press  paid.  Our  liberal  offer  M  Cyclopedia  of  Mechanical  Engineer- 
protects  you.  You  take  no  f  Jng  for  seven  days'  free  examination, 
chances.  You  are  not  M  If  I  decide  to  buy,  will  send  $2.00  in 
bothered.  If  the  books  jT  seven  days  and  balance  $2.00  a  month 
cannot  sell  themselves  to  M  until  $19.80  has  been  tMid,  when  $35.00 
you  strictly  on  merit,  0  books  and  $12.00  consulting  membership 
h     will  be  mine  free.  Otherwise  will  notify  you 


don't  keep  them.     But 
first    inspect    them 

Mall  the  coupon  today. 
AMERICAN 
TECHNICAL 
SOCIETY 

CHICAGO, 
U.S.A. 


vill  be  mine  free.  Otherwise  \ 
and  hold  books  sunject  to  your  order.    Title 
not  to  pass  until  fully  paid.  T.W.  9-U 


Address  .... 

^a  I  have  had  i 
3rou  to 


>  previous  doalir.ifs  w.th  you,  I  refe^ 
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THE  AIRSHIP  THE  MEXICANS  FIRED  AT 
Lieut.  Bellinger  preparinK  for  a  scoutinK  flight  at  Vera  Cruz 

Leslies 

Illustrated  Weekly  Newspaper 

Tl  WHETHER  your  time  is  limited  or  not, 
^  ^  you  like  to  get  the  news  in  pictures — 
vivid,  interesting  pictures — that  tell  the  story 
where  words  fail.  Leslie's  is  an  illustrated 
weekly  newspaper. 


At  all  newsstands 
10  cents 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


FIRE  LEAVES  ELEVATOR 
SHAFT 

ETIRE  destroyed  a  building  oc- 
cupied by  a  Boston  commer- 
cial firm  and  when  the  firemen 
had  finished  their  work  there  was 
left  standing  the  shaft  which 
was  used  for  the  elevator.  It  was 
made  of  channel 
iron,  angle  iron, 
and  metal  lath, 
plastered  inside 
and  out.  It  was 
located  almost  in 
the  center  of  the 
building  and  was 
subjected  to  the 
intense  heat  for 
many  hours.  The 
metal  guides  were 
badly  warped,  due 
to  the  water  under 
high  pressure 
forcibly  striking 
the  metal's  red-hot 
surface. 


Building  Burned  But  the  Metal  Elevator  Shaft 
Stood 


NEW  FRIEZE  FOR  CAPITOL 

DAUL  BARTLETT,  the  American 
sculptor,  has  practically  finished 
the  plaster  model  of  the  frieze  which 
is  to  be  placed  at  the  tops  of  the 
columns  over  the  entrance  to  the 
house  wing  of  the  Capitol  at  Wash- 
ington. Similar  friezes  have  already 
been  placed  over  the  main  entrance 
and  the  entrance 
to  the  Senate  wing. 
Whe":  the  plaster 
model  is  finished,  it 
will  be  shipped 
from  Washington 
to  New  York  in 
sections  and  there 
reproduced  in  mar- 
ble. It  is  hoped  to 
have  the  completed 
work  in  place 
within  a  year.  The 
wark  is  truly  rep- 
re  s  e  n  t  a  t  i  v  e  of 
American  achieve- 
ment. 


SCULPTOR  AT  WORK  ON  THE  PLASTER  MODEL  OF  NEW  FRIEZE  FOR  THE  ENTRANCE  TO  THE 
HOUSE  WING  OF  THE  CAPITOL  AT  WASHINGTON 
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Yours  for  50c  a  Week 


Kvery  student  of  civil  en- 
ginrcriinf,  wlicther  l>fgin- 
ner.  practising  engineer  or  expert,  nerds  this  great  reference  library. 
Covering  completely  the  four  great  branches  of  nuinicipal.  structural, 
railroad  and  reclamation  engineering,  it  is  one  of  the  most  complete 
and  authoritative  works  of  its  kin<i  ever  published.  Not  only  does 
it  explain  each  and  every  principle  of  civil  engineering,  but  it  shows 
just  how  those  principles  are  applied,  answering  all  questions  and 
clearing  up  technical  probleuis  and  difficulties  in  language  that  you 
can  easily  un<lerstand. 

These  8  large  volumes,  bound  in  half  red  morocco,  gold  stamped, 
contain  3,900  pages.  3,000  plates,  drawings,  diagrams  and  illustra- 
tions, an»!  huntlreds  of  proved  facts  and  testeil  plans.  Cross-indexed, 
so  that  you  can  put  your  finger  on  just  the  information  you  want  in 
a  moment.  A  great  value  at  the  regular  price  of  $40,  yet  for  a 
limited  time  you  may  secure  them  for  the  introductory  price  of 
$Z4.80— $2  a  month. 

Cpnf  Ahsnllltoiv  Fl*0O  Examine  the  books  before  you 
JCllI  /tUSUlUIClJ  ri  CC  pay  a  single  penny.  We  want 
the  books  themselves,  not  what  we  say,  to  convmce  you  that  you 
need  them.  Merely  on  receipt  of  the  attached  coupon  we  send  you 
the  complete  library,  not  a  sample  volume,  express  prepaid. 

Take  an  entire  week  to  look  them  over.  Test  them  on  some  of  the 
problems  that  have  been  troubling  you.  Then  if  you  decide  you 
want  the  set,  send  us  $2.  Otherwise  tell  us  and  the  books  come  back 
without  a  cent  of  expense  to  you. 

What  These  Books  Cover 

Plane  Sorvcyliip  MeehnnipMl  llraninK— Plotting  and  Typo^rn- 
phy  — Kailrnad  KiiBiiiperine  —  SlaiirH— Strength  of  Malorlah  — 
Koof  TruHsen—  Mill  KulMlnic  Cunstruelinn  —  t'o<t  Analjuis  in  Re- 
lation to  Knglneering— Masonry  and  Kelnforced  Oonrrete— Steel 
Construction — Praetical  Prohlems  in  4'onHtraction — Bridge  En- 
ginerring— llighnay  I'onstniction— Hydraulien-  Water  Supply- 
Irrigation  Engineering  —  »yater  Power  Development  —  Sewer« 
and  DrainH— House  Drainage  and  Sanitation— Klver  and  Harbor 
Iroprovempnts.  pte  ,  e le. 


Free  $12.00  Consulting  Membership 

besides  the  practical  value  of  the  library  itself,  you  get  our  $12.00 
consulting  membership  fiee  as  a  holder  of  these  books.  This  entitles 
you  to  the  advice  of  a  staff  of  expert  ^  ^m  ^  _|  ^g  ^a  gg  |^  gi 
civil  engineers,  absolutely  without    w 
charge.      This    privilege,   which    M   IT'DITI?  ^rkYTDAIM 
regularly  sells  for  $12.00,  isyours  ^    T  JtvEiJCj  ^WUl   VHI 
for  a  full  year  free  if  you  take  the   W        ...       «m-<».^«»/»«      mr 
cyclopedia.     To  find  out  how   0  Worth  $15.20  tO  YoU 

useful  these  books  will  be  to  g      AmericanlTeclmical  Society, 
you,  you  must  see  them.    It  ^  ft-  .   -    ii  c    » 

costs  nothing  to  look  them    0  »,iuc««0,  u.  a.  A. 

over  — it  does  not  obligate  M  Please  send  me  Cyclopedia  of  Civil 
you  in  any  way.  Re-  ^r  Engineering  for  7  days' free  examination, 
member,  we  stand  ready  M  If  I  decide  to  buy.  will  send  $2  in  7  days 
to  take  them  back  ^  and  balance  $2  a  month  until  $24.80  has  been 
without  expense  to  Jf  paid,  when  $40  books  and  $12  consulting 
you  if  they  fail  to  ^  membership  will  be  mine.  Otherwise  will  no- 
please.  Get  the  jj»  tifv  you  and  hold  books  subject  to  youi  order, 
books.  Examine^  Title  not  to  pass  until  fully  paid.  T.W.  9-14 
them.  Then  make  ^ 
your  decision.        w 

M      Name 

Address 

As  I  have  had  no  previous  dealings  with  you,  I  refer 


SEND  NO  MONEY 

Use  As  You  Pay 

Send  me  $3.00  a  month  until 
the  low  total  price  of  $48.30 
is  paid,  and  the  machine  is 
yours. 

This  is  absolutely  the  most  generous  type- 
writer offer  ever  made.  Do  not  rent  a  ma- 
chine when  you  can  pay  $3.00  a  month  and 

own  one.     Think  of  it— Buying  a  $100.00  machine  for  $48.30.     Cash  price 
$45.45.     Never  l)efore  has  anything  like  this  lieen  attempted. 

Standard  Visible  Guaranteed 

L.  C.  Smith  Model  No.  2 

Five  Days  Free  Trial 

Perfect  machine,  standard  size,  standard  ktvl"'  ird,  l..ick  spacer.  Comes 
to  you  with  everything  complete,  tools,  to\e<,  fperating  book  and  instruc- 
tions, ribbon,  practise  paper— nothing  ext.a  to  buy.  You  cannot  imagine  the 
perfection  of  this  beautiful  typewriter  until  you  have  seen  it.  1  will  send  it  to 
you  H.  O.  B.  Chicago  for  five  days'  free  trial.  It  will  sell  itself,  but  if  you 
are  not  satisfied  th.it  this  is  the  greatest  typewriter  you  ever  saw,  you  dn  re- 
turn it  at  my  expense.  You  won't  want  to  return  it  after  you  try  it — you  can- 
not equal  this  wonderful  value  anyw  here. 

You  Take  No  Risk— Put  In  Tour  Order  Now 

When  the  typewriter  arrives  deposit  with  the  express  agent  $9. 30  and  take 
the  machine  for  fi\c  days'  trial.  If  you  a:e  convinced  that  it  is  the  best  type- 
writer you  ever  saw.  ktep  it  and  send  us  $3.00  a  month  until  our  bargain  price 
of  $48.30  is  paid.  If  you  don't  want  it.  ret'rn  it  to  the  express  agent,  reci  ivc 
vour  $9.30  and  return  the  machine  to  us.  We  pay  the  return  express  charues. 
This  machine  is  guaraiit  ed  just  as  if  you  paid  $100.00  for  it.  It  is  saiilnrd. 
Over  one  hiimlrcd  thous.in.l  people  own  and  use  these  typewriters  and  th;nk 
them  the  liest  ever  nianulactiire<l. 

The  anr-ply  at  thi*  priec  is  very  llaitrd,  <hrprlr«  will  prohahly  be  rai-<ed 
when  the  next  advertiseaeiit  appMn.  so  don't  delay.  Tear  out  this  ad.  sign 
name  and  address  oa  ■•arrlB  —  mall  to  me  —the  typewriter  will  b«  shipped 
promptly.  There  is  no  red  tape.  I  employ  no  solicitors  —  no  collecmrs  — 
noch.ittel  mortgage.  It  is  simply  understood  that  I  retain  title  to  the  nia<  liine 
until  the  full  $48.30  is  paid.  You  cannot  lose.  It  is  the  greatest  typewriter 
oppcirtunity  you  will  e>  cr  have.  Without  sending  any  money,  write  me  now 
to  ship  to  you  this  typewriter  for  free  trial. 

HARRY  A.  SMITH,  71 6-23  IN.  Fifth  Ave.,  Chicago 


HHiiiiniiiiiiMiiiiiiinLimnr 


"llll lllMILIMIIIMIIiri 


m 


EARN  MORE  MONEY 

Well  paid  positions  are  open  everywhere  to  iiirn 
and  women  who  know  lettering  and  design.  The 
Rosing  Course  is  simple,  practical  and  thorough 
and  qualifies  for  good  work.  No  free  stuff  or 
bargain  offers.  Study  lettering  in  your  spare 
time  and  increase  5  our  earning  power  for  years 
to  come.  Start  now.  Write  for  booklet  32. 
THE  eOSING  SCHOOL  OF  LETTERIHG  AND  DESIGN 
The  1900  Euclid  Building,  Clevelind,  Ohio 


HESSi^LOCKER 

The  Only  Modem,  Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,    shrinks,    nor   swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  forillus- 
trated  circular. 
rhe  Recessed  Steel  HESS,  911  LTacoma  BUg.,  Chicago 
Medicine  Cabinet  Makers  <»/ Steel  Furnaces.         Free  Booklet' 

SELL  YOUR  SERVICES  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 
high  clai^a  magazine.    - 

0000    PAY — AGREEABLE    WORK 

Write  to-day  for  fall  particulars 

Teclinlcal  World  A/Iagazine,  Cliteago 


Kindly  mention  Technical  World  Magazine  when  zvriting  advertisers. 
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FIREBRAND  OF  NATIONS 

{Continued from  page  IS) 


cowboys  disputed  ground  at  rifle  point 
with  the  harmless  sheep  herder.  Span- 
ish grandees  were  shot  down  in  their 
own  ranch  houses.  The  Spanish  fought 
for  their  titles  in  the  courts  for  a 
quarter  of  a  century ;  but  the  Spaniards 
of  the  Southwest  were  a  play  people 
pitted  against  some  of  the  keenest  poli- 
ticians and  some  of  the  most  mercenary 
adventurers  in  the  world.  They  had  less 
than  a  gambler's  chance. 

Today  in  these  States,  not  a  single  one 


training,    policing,    sustaining   a    people 
that  curse  him  for  all  he  does. 

What  is  Uncle  Sam  to  do  about  it? 
There  remains  nothing  to  be  done  but 
what  Sir  Robert  Hart  advised  the  Eng- 
lish to  do  in  China — to  Christianize  and  to 
civilize  as  fast  as  education  and  scientific 
knowledge  of  warfare  fill  the  oriental 
mind.  Whether  Uncle 
Sam  will  absorb  these 
polyglot  elements  in  his 
family,  or  adapt  his  sys- 


THE  MOROS  ARE  A  FINE   LOOKING  PEOPLE,  BUT  ONE    MIGHT    HESITATE    TO   BELIEVE  THEM 
AS  FULLY  READY  FOR  SELF-GOVERNMENT  AS  THE    AMERICAN  OFFICIAL   AT  THE   RIGHT 


of  the  old  titles  remains  in  the  family  of 
its  original  possessor. 

When  Uncle  Sam  begins  his  work  of 
policing  or  educating  the  Mexican  up  to 
self-government,  this  heritage  of  distrust 
and  hate  is  one  of  the  influences  he  will 
have  to  replace  with  confidence. 

In  the  Philippines,  is  the  added  hatred 
of  the  conquered  to  the  conqueror;  so 
that  Uncle  Sam  finds  himself  in  a  posi- 
tion no  whit  different  from  that  of  John 
Bull  in  respect  to  India — above  a  hotbed 
of  sedition,  in  a  country  he  would  will- 
ingly turn  loose  but  dare  not,  teaching, 


tem  of  governrrient  to  their  needs,  re- 
mains to  be  seen.  In  the  history  of 
the  world,  Mongol  and  Malay,  Afri- 
can and  Aryan  never  have  amalga- 
mated ;  but  then,  republicanism  was  never 
so  universal.  The  brotherhood  of  man, 
of  which  the  poets  sing,  was  never  so  uni- 
versally in  men's  minds.  Meanwhile, 
there  remains  Uncle  Sam's  job — to 
Christianize  and  civilize  as  fast  as  he  ex- 
pands his  system  of  republican  govern- 
ment ;  and  that  is  the  white  man's  bur- 
den— twenty-eight  million  polyglot  hu- 
mans, whose  destinies  he  bears. 
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THIN  FOR  YEARS 

"Gains  22  Pounds  in  23  Days" 


"I  was  all  run  down  to  the  very  bottom,"  writes  F.  Gagnon.  "I  had 
to  quit  work  I  was  so  weak.  Now,  thanks  to  Sargol  I  look  like  a  new 
man.    I  gained  22  pounds  in  23  days." 

"Sargol  has  put  just  10  pounds  on  me  in  14  days,"  states  W.  D. 
Roberts.  "It  has  made  me  sleep  well,  enjoy  what  I  ate  and  enabled 
me  to  work  with  interest  and  pleasure." 

"I  weighed  132  pounds  when  I  commenced  taking  Sargol.  After 
taking  20  days  I  weighed  144  pounds.  Sargol  is  the  most  wonderful 
preparation  for  flesh  building  I  have  ever  seen,"  declares  D.  Martin, 
and  J.  Meier  adds :  "For  the  past  twenty  years  I  have  taken  medicine 
every  day  for  indigestion  and  got  thinner  every  year.  I  took  Sargol 
for  forty  days  and  feel  better  than  I  have  felt  in  twenty  years.  My 
weight  has  increased  from  150  to  170  pounds." 

When  hundreds  of  men  and  women — and  there  are  hundreds,  with 
more  coming  every  day — living  in  every  nook  and  corner  of  this 
broad  land  voluntarily  testify  to  weight  increases  ranging  all  the  way 
from  10  to  35  pounds,  given  them  by  Sargol,  you  must  admit,  Mr. 
and  Mrs.  and  Miss  Thin  Reader,  that  there  must  be  something  in 
this  Sargol  method  of  flesh  building  after  all. 

Hadn't  you  better  look  into  it,  just  as  thousands  of  others  have 
done?  Many  thin  folks  say:  "I'd  give  most  anything  to  put  on  a 
little  extra  weight,"  but  when  someone  suggests  a  way  they  exclaim, 
"Not  a  chance.  Nothing  will  make  me  plump.  I'm  built  to  stay 
thin."  Until  you  have  tried  Sargol,  you  do  not  and  cannot  know 
that  this  is  true. 

Sargol  has  put  pounds  of  healtbv  "stay  there"  flesh  on  hundreds  who  doubted, 
and  in  spite  of  their  doubts.  _  You  don't  have  to  believe  in  Sargol  to  grow  plump 
from  its  use.  You  just  take  it  and  watch  weight  pile  up,  hollows  vanish  and  your 
figure  round  out  to  pleasing  and  normal  proportions.  You  weigh  yourself  when 
you  begin  and  again  when  you  finish  and  you  let  the  scales  tell  the  story. 

Sargol  is  absolutely  harmless.  It  is  a  tiny  concentrated  tablet.  You  take  one 
with  every  meal.  It  mixes  with  the  food  you  eat  for  the  purpose  of  separating  all 
of  its  flesh-producing  ingredients.  It  prepares  these  fat-making  elements  in  an 
easily  assimilated  form,  which  the  blood  can  readily  absorb  and  carry  all  over  your 
body.  Plump,  wll-developed  persons  don't  need  Sargol  to  produce  this  result. 
Their  assimilative  machinery  performs  its  functions  without  aid.  But  thin  folks' 
assimilative  organs  do  not.  This  fatty  portion  of  their  food  now  goes  to  waste 
through  their  bodies  like  unburned  coal  through  an  open  grate.  A  few  days'  test 
of  Sargol  in  your  case  will  surely  prove  whether  or  not  this  is  true  of  you.  Isn't  it 
worth  trying? 

SOc  BOX  FREE 

To  enable  any  thin  reader,  10  pounds  or  more  under  woiijht,  to  easily  make  this 
test,  we  will  give  a  SOc  box  of  Sargol  absolutely  free.  Either  Sargol  will  increase 
your  weight  or  it  won't,  and  the  only  way  to  know  is  to  try  it.  Send  for  this  Free 
Test  Package  today,  enclosing  10c  in  silver  or  stamps  to  help  pay  postage, 
packing,  etc..  and  a  full  size  SOc  package  will  be  sent  by  return  mail  free  of 
charge.  Miil  this  coupon  with  your  letter  to  the  SARGOL  CO..  120-X  HER.ALD 
BLDG..  BINGH.AMTON.  N.  Y. 


If  you  want  a  beautiful  and  well- 
rounded  figure  of  symmetrical  propor- 
tions, if  you  want  to  gain  some  solid 
pounds  of  healthy  "stay  there"  flesh, 
if  you  want  to  increase  your  weight 
to  normal — weigh  what  you  should 
weigh — accept  this  Free  SOc  Package 
today. 


COME,  EAT  WITH  US  AT  OUR  EXPENSE 

This  coupon  entitles  any  person  to  one  SOc  package  of  Sar- 
gol, the  concentrated  Flesh  Builder  (provided  you  have  never 
tried  it),  and  that  10c  is  enclosed  to  cover  postage,  packing, 
etc.  Read  our  advertisement  printed  above,  and  then  put  10c 
in  silver  in  letter  today,  with  coupon,  and  the  full  SOc  package 
will  be  sent  you  by  return  post.  Address:  The  Sargol  Com- 
pany, 120-X  Herald  Buildinc.  Binchamton,  N.  Y.  Write 
your  name  and  address  plainly  and  PIN  THIS  COUPON  TO 
YOUR   LETTER. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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INDIAN  TEPEE  PLACED  AS  JVIONUMENT  IX  THE  LOBBV  OF  A  HOTEL 


TEPEE  IN  HOTEL  LOBBY 

CTANDING  in  the  lobby  of  the  great 
*^  half-milhon-dollar  log  hotel  in  Gla- 
cier Park,  Montana,  is  a  buffalo  skin 
tepee  sacred  to  the  memory  of  the  Black- 
feet  Nation  of  Indians  who  formerly 
camped  on  that  very  spot.  The  tepee  is 
a  large  one  which  was  formerly  used  as 
a  council  chamber  for  the  rulers  of  the 
tribe  and  it  is  one  of  very  few 
which  has  been  preserved 
from  the  bow  and  ar- 
row days  of  the 
American  Indian. 
The  hotel,  built 
entirely  of  logs, 
forms  a  realis- 
tic setting  in 
which  to  place 
the  house  of 
state  of  this 
tribe.  They 
were'  formerly 
known  as  the 
rulers  of  the  Top 
of  the  Continent. 


Invkrtkd  Flatiron  that  Is  Made  to  Do  Duty  as  a 
"f         Toaster 


FLATIRON  AS  TOASTER 

A  N  electric  flatiron  can,  by  the  use  of 
a  simply  constructed  metal  stand,  be 
made  to  serve  as  an  electric  toaster 
stove.  The  stand  holds  the  flatiron  up- 
side down  so  that  its  hot  ironing  sur- 
face becomes  a  toaster  that  can  be  used 
effectively  for  a  number  of  purposes, 
such  as  toasting  marshmallows,  frying 
bacon,  heating  water,  making 
toast,  or  frying  an  egg. 
The  iron,  of  course, 
can  be  attached  to 
any  electric  light 
socket  in  the 
house.  The 
stand  can  be 
made  by  any- 
o  n  e  fro  m 
metal  strips 
and  a  few  riv- 
ets,  the  ex- 
pense for  ma- 
terial therefore 
being  very  slight, 
indeed. 
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Don't  consider  enrolling  in 

any  Law  Course  until  you 

liave  read  this  book  from  cover  to 

cover.    Sent  absolutely  free. 

Explains  all  about  our  wonderful  new  system 
of  correspondence  law  instruction.  Tells  how 
to  eliminate  all  possibility  of  failure.  Shows 
exactly  how  to  go  about  it  to  get  the  kind  of 

legal  training  that  leads  to  big  success.  Worth  its  weight 
in  gold  to  any  man  even  icinotely  considering  the  study  of 
law  as  a  proiesdon  or  as  an  aid  to  business.  Mail  coupon 
at  once  for  your  free  copy. 

Everything  in  this  course  is  right  down  to  date.    Every 

branch  of  the  law  is  thoroughly  covered.   Written  in  plain, 

Z  simple,  easily  understood  language.    All  legal  terms  thor- 

J^  oughly  expla  ned  and  made  perfectly  clear.    Handy  pocket 

-*-  size  text  be  jks  enable  you  to  study  anywhere,  at  any 

■"*  time  —  you  car  always  have  a  lesson  in  your  pocket.  Saves  time  and 
means  quicker  admission  to  the  bar.  Most  crmplete.  practical  and  only 
law  course  ever  written  especially  for  correspondence  instruction. 

17  years  of  service  has  placed  the  Amsrlcan  School  of  Corre- 
spondencf  at  the  head  of  all  non-resident  institutions.  Only  corre- 
spondence school  in  the  United  States  chartered  solely  as  an  educational 
in.stitution  tor  the  benefit  of  its  student.s,  not  as  a  commercial  enterprise 
for  the  benefit  of  its  stockholders.  Enjoys  the  distinction  of  having 
graduated  i  larsrer  percentaKe  of  its  students  than  any  other  correspond- 
ence school  !n  ♦^he  world.     Positively  the  best  school  for  YOU. 


CUPr  13  Volume  Law  Library 
r  l\CQ  and   60  Text  Books 


13  volume  "Library  of  Law.' 
every  American  School  course. 


60  pocket  size  law  volumes. 
The  only  complete  series  of  law  text  i 


Also  36  special  case  books  i  ent  absolutely  free  with 
J  "  I  books  ever  prepared  especially  for  con 

spondeuce  Instniction.    Written  for  the  American  School  by  56  of  .\merica'8  greatest  living  aiithorities- 


Dciuis  mid    Professors   in   leadinii   law  schixjis,   jndkres  and  "prominent    attorneys.      HAUVARD.    YALE, 
PKNNSYLVANIA.  CHICAGO.  WISCONSIN.  ILLINOIS.  MICHIGAN,  and  other  great  universities  have 
furnished  this  wonderful  ai;gregation  of  talent.     No  ether  correspondence  school  uses  these  books — no 
other  school  can  supply  them.     Far  superior  to  studying  from  a  "law  library"  or  Cyclopedia  of  Law. 


T.W. 
9-14 
A.S.ofC. 
Gentlemen  : 


MAIL  THE  COUPON  TODAY! 

Send  for  free  book  today.    Get  full  particulars  regarding  this  law  course  at  once, 
need  this  book  before  you  can  decide  which  Law  Course  is  best. 

American  School 

Jlml  of  Correspondence.  Chicago.  U.SA. 


Please      send 
me  your  FREE 
Book,  *'How 
To  Acquire  a  Legal 
Training,"    and    full 
particulars  regarding 
your  wonderful   new  sys- 
tem of  correspondence  law 
instruction. 
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iwAMINETHE 

icHTNiNC  Lock 
ITHACA 

^  Qyick,  snappy  coil  sprinei — 
guaranteed  forever. 
^  Hammer  one  piece — no  tog- 
gles or  stirrups  attached. 
<1[  No  cocking  levers,  bars  or 
push  rods — gun  cocks  direct  from 
toe  of  hammer. 

„  Lock  operates  in  1  625  of  a 
second — timed  at  Cornell  Uni- 
versity. 

^  This  lightning  speed  will  in- 
crease your  score. 

Beautiful   catalog   FREE  — 
guns  $1  7.75  net  to  $400  list. 
ITHACA    GUN    CO. 
Box  30,      Ithaca,  N.  Y. 


in 


Carry  This  ^13 

Typewriter 

With 

You 


Weighs  only  76  ounces.  Readily  slips  Into  your  grip.  Save* 
the  drudgery  of  hand-writing  at  home,  on  train,  in  hotel. 
Strictly  up-to-date.  The  Bennett  Portable  Typewriter 
turns  out  as  perfect  work  as  high  priced  machine.  Costs 
only  $18  because  a  marvel  of  simplicity.  Only  250  parts.  Other 
typewriters  have  1700  to  3700.  Made  in  the  famous  Elliott- 
Fisher  Billing  Machine  factory  Sold  on  money-back-unlai- 
aatisfiffeuaraniy.  Write  for  cacaiog  and  jpecial  proposition. 
Over  35.000  in  use.  Few  live  agents  wanted. 
CHAS.  J.  BENNETT  CO..  1007  Cedar  St.,  Harrisburg,  Pa. 


Asrents 
Wanted. 


m: 


Salesman 


Earn  SlOOOto  $5000  a  Year 

You  can  learr\tobe  a  salesman  in  eight  weeks  by  mail. 
No  former  experience  required.  Write  today  for 
particulars  and  large  list  of  crood  openinKt  offering 
opportunities  to  earn  $100  to  $500  a  month  while  yoa 
are   learning.      Address  nearest  office.       Oept.  A- 18 

National  Salesmen's  Training  Association 

Chicago      New  York      Kansas  City      San  Francisco 


(jJRAY  MOTORS  FOR  BOATS 


Engines  of  both  2-cycle  and  4-cycle  typell 

for  boats  of  all  sizes.     Material  and  < 

workmanship    absolutely    guaranteed.a. 

We    are   largest   builders    of    2-cycloT 

marine  engines  in  the  world  and  therec 

are  over  1(XX)  dealers  who  sell  Gray  En^ 

gines  and  give  Gray  service.    Write  to-  ^  ,^ 

day  for  our  three  valuable  books  about  Gray  Motors  and  complete 

Motor  Boats.    CRAY  MOTOR  CO.,  8802  6riy  Molor  BIdg.,  Delroit.  Mich. 


ELECTRIC 


HOME,  FARM,  THEATRE.  STORE  or  TOWN  UGHTING  PLANTS. 

Bicycle,  Carriage,  Motorcycle,  Boat,  Auto,  Fishing  and  Flash 
lights.  Engines.  Dynamos.  Water  Wheels.  Storage  Batteries.  Fan,  Sewing  Machine 
ind  Power  Motors:  Telephones.  Massage,  Ozone  and  Tattoo  Machines.  Transforniers. 
Belts.    Booi(>. 

njl/^TIf^M  PICTURE  THEATRE  COMPLETE  EQUIPMENTS  Start  YOU  with 
iTl  V  I  I  V  rV  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  els. 
OHIO    ELECTRIC   WOltKS,    U18.    CLEVELAND,    OHIO 

We  will  com- 
pose music  to 
your  verses 
and    arrange 

for  publication  immediately.  Write  today.  Dugdale 
Co^  Studio  1  OSS.  Washington.  D.  C. 


SONG  POEMS  WANTED 


STEAM 
ENGINEERING 


mm  mrm  idplw 
Mttir  mm-  mm^ 


mik  mm  mMm  hloflbia 
mm:  mM%  mwi  imm 


This  $35  Set  — Now  $19.S0 

Here's  your  chanco  to  own  the  famous  Steam  En- 
gineering Library,  written  by  27  of  the  bigg^est 
and  best  known  engineering  experts  in  America,  at 
a  simply  phc-nomenal  price.  The  regular  $35  Edition 
for  a  short  time  at  $19.80  complete— $2.00  a  month. 

This  ^reat  work  covers  completely  the  construction  .^nd  operation 
of  stationary,  locomotive  and  marine  engines  and  boilers:  the  use 
of  gas  and  gfasoline  engines  for  power  and  locomotion  ;  the  trans- 
formation of  steam  and  gas  power  into  electricity  for  power  and 
light :  the  application  of  steam  and  gas  power  to  the  special  uses  of 
refrigeration,  compressed  air,  etc. 

Seven  big,  handsome  books:  bound  in  half  red  morocco,  gold 
stamped :  3,300  pages  ;  2,S00  absorbing  illustrations,  full  page  plates, 
'iiagrams.  etc.  ;  hundreds  of  valuable  tables  and  formulas;  cross- 
indexed  so  that  you  can  get  at  any  subject  instantly,  at  thisastound- 
insr  introductory  price. 

I^ook  this  entire  set  over  for  a  whole  week 
FREE.  See  if  it  really  does  tit  in  with 
your  needs.  Then  decide  whether  or  not  you  want  to  keep  it.  And 
don't  send  us  any  money  until  you  decide.  We'll  ship  the  set  ab- 
solutely free,  express  paid  by  us.     See  coupon  below. 


SHIPPED  FREE 


These  Sub|ects  Covered  — 

Construction  of  Boilers— Boiler  Acct^ssories — Fuel  K 
— Bleehanical  St«kers — Steam  Pumps — Steam  Enfrines — Indicators 
— Valve  (clears — Steam  Turbines — (Jas  and  Oil  Engines — Fuels — 
Automobiles  —  Carbureters  —  Locomotive  Boilers  and  Engines  — 
The  Air-Brake  —  Single-Pliase  Eleclric  Kailway  —  Elevators  — 
Marine  Boilers  —  Marine  Engines — Heating  and  Ventilating— 
I'oropressed  Air  —  Transmission  —  Absorption  and  Compressinn 
Refrigeration  —  Ammonia  Uachlnes  —  Direct  Current  Dynamos 
and  Motors — Management  of  Dynamos  and  Motors  —  Electric 
Wiring — Electric  Lighting,  etc. 


FREE!!   $12.00  Consulting  Membership 

Our  big  board  of  consulting  experts,  men  actively  engaged  with 
engineering  departments  of  prominent  Chicago  concerns,  will  an- 
swer any  question  or  solve  any  problem  you  have  for  a  whole  year 
absolutely  free  when  you  own  these  books.  This  privilege  alone 
sells  for  $12.00,  but  you  get  it  free  if  you  keep  the  books. 


SEND  THE  COUPON 


/FREE  COUPON 


Send  no  money.     Merely  send  us 
this   coupon.      Books    will    be 
shipped  at  once,   express  paid.      ^- 

Studythem  a  whole  week.  Then  ^  Worth  $15.20  tO  YOU 
make  up  your  mind,     if  you       »«_.._i„__  T«»t._i«_i  c„„i»».,. 

keep  them,  pay  the  special     /  American  Technical  Society: 

price— $19.80— at  the  rate  of  ^  Please  send  me  7  volume  set  Cyclo- 
only  $2.00  a  month.  But  ^  pedia  of  Steam  Engineering  for  seven 
first  see  the  books.  The  ^days'  free  examiniition.  If  I  decide  to 
coupon  brings  them  ^buy.  will  send  $2.00  in  seven  days  and 
quickly.  Mailittoday.  Jr  balance  $J  00  a  month  until  $19. 80  has  been 
You  take  no  risk,  for  ^  paid,  when  $35.00  books  and  $12.00  consult- 
we  take  the  set  back  M  Jng  membership  will  be  mine  free.  Other- 
if  you  say  so,  and  j^ wise  will  notify  you  and  hold  books  subject  to 
you  are  not  out  a  ^your  order.'  Title  not  to  pass  until  fuUv  paid, 
penny.  #  T.W.  9-14 

AMERICAN         Aj^^r, 

TECHNICAL      #Name 

SOCIETY  #  ADDRESS 

Chieigo,!!.!.*.    <r  As  I  have  had  no  previous  dealings  with  you,  I  relet 
Jf  you  to 
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WiU  Buy  the  ?JS  Motor  Car 
Made  for  1915 


Fully  equipped  in  every  respect.  Electric  Self 
Starter.  Electric  LightinK.  Power  Tire  Pump, 
and  every  one  of  the  latest  devices  to  se- 
cure  comfort,   accessibility   and  reliability. 


The  year  1915  will  not  only  be  a  Mitchell  year,  but  it  will  be  famous  as  a  year  in 
which  the  Mitchell  establishes  another  standard  of  values  in  automobile  building. 

Those  who  have  seen  the  new  model — especially  dealers — are  not  only  enthusias- 
tic, but  are  clamoring  for  the  first  cars  from  the  factory. 

Our  Vice-President  and  Chief  Engineer,  John  W.  Bate,  who  designed 
tl>e  original  Mitchell,  designed  the  "191S"  from  stem  to  stem  and  all  his 
ingenious  ideas  and  practical  engineering  innovations  have  been  utilized. 

The  result  is  a  car  that  beats  them  all — at  a  price  $500.00  less  than  any- 
thing approaching  it. 

In  fact  there  is  no  comfort,  no 
"safety  first"  appliance,  no  accessory 
that  adds  to  the  enjoyment  of  automo- 
bile riding  that  will  not  be  found  in 
this  car. 

Over  95%  of  the  car  is  made  right 
in  Mitchell  shops  which  cover  acres 
upon  acres  of  space. 

No  detail  is  skimped — everything 
is  weighed,  judged,  measured,  tested 
with  critical  correctness  which  gives  the 
great  ser-vice  quality  for  which  the 
Mitchell  is  famous. 

Read  the  specifications  in  another 
column.     Compare  them  with  any  other  car  and 
you  will  find  the  most  in  the  Mitchell.     But  after 
all  don't  judge  the  new  Mitchell   until  you've 
sat  at  the  wheel  of  the  new 
model  —  until   you   get   the 
personal  touch. 

We  invite  you  to  get  this  per- 
sonal toach  at  our  expense.     We'll 
put  a  car  at  your  disposal. 

In  the  meantime  send  for 
the  new  literature  which  lells 
the  whole  story.     Ask   for 
Book  132. 


Read  These 
Remarkable  Features: 

Liiht  Weight 

Acceuibility 

Economy 

Chrome  Vanadium  Steel  Con- 
struction 

Long  Stroke,  High  -  Speed 
L-Head  Motor 

Three-point  Motor  Suspension 

Full  Floating  Rear  Axle 

Two-unit — Three-point  Con- 
struction 

Silent  Electric  Starter 

Electric  Lights 

Silent  Chain  Drive  Shaft  to 
Generator  and  Distributor 

Positive  Helical  Gear  Drive  to 
Cam  Shaft 

Water  Pump  on  Fan  Shaft 

Dimming  Search  Lights  — 
Non-Glare  System 

Electric  Horn 

Speedometer 

Gasoline  Gauge 

Mitchell  Power  Tire  Pump 

One -Man  Top 

Integral  Rain  Vision  Two- 
Piece  Windshield 

Quick -Action  Side  Curtains 

Crowned  Fenders 

Portable  Exploring  Lamp 

Demountable  Rims 

Extra  Tire  Carrier  in  Rear 

Stream  Line  Body 

License  Brackets 


The  Mitchell  Line  for  1915 

Milrhell  Light  Four — two  and  five  passen- 
ifers  —  4  cylinders  —  35  horse  power —  116 
inch  wheel  base— 34x4  tires 91.250 

Hilrhrll  Light  Four — 6  passengers— same 
asabove $1,300 

mtrhrll  Special  Six— 5  passengers— 6  cyl- 
inilers  -50  horse  power —  132  inch  wheel 
base-.36x4ji  tires $1,895 

Mitehell  Special  Six- 6  lassengers  —  same 
asabove... $1,995 

Mitehell  Six  De  Lnxe  —  7  passengers  —  6 
cylinders— 144  inch  wheel  base— 60  horse 
power- 37x5  tires $2,350 

F.  O.  B.  Racine 


Racine.  Vis.  U.  S.  A. 


Li^ht 
Four 
5  Passenger 

35H.P1161n.WhcelBase 
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opportunity  Columns 


AGENTS   WANTED 


BUSINESS  MEN— Salesmen  wnnted  every 
town  to  miinage  local  mail  sales  and  jobbing 
agency:  livestpropoiiition  in  America;  men 
now  making  $3,000  to  $5,030  yearly;  repeat 
order  products;  new  sales  plan,  folders, 
samples  furnished  free.  Small  capital  will 
create  steady  life  income.  Address  Manu- 
facturer, 37819  Broadway,  New  York. 

WOULD  YOU  TAKR  A  STEADY  JOB 
clearing  $30  weekly  with  opportunity  of  be- 
ing district  manager?  Experience  unneces- 
sary. Great  crew  manager's  proposition. 
Mv  plan  always  wins.  E.  M.  Davis,  Pres., 
K  161,  Davis  BIdg..  Chicago. 

AGENTS— You  can  sell  our  tailor-made 
raincoats.  You  neel  no  money.  Outfit  free. 
Temple  Raincoat  Co.,  Box  103,  Templeton, 
Mass. 

U.  S.  GOVERNMENT  USES  RICHMOND 
Chemical  Extinguishori  that  kill  gasoline 
fires.  Auto  and  factory  sizes.  District 
manngers  make  500%  profit.  A"*o  free. 
Richmond  Chemical  Co.,  Div.  M,  Wheeling, 
W.  Va^ 

ANYBODY  CAN  EARN  $30  WEEKLY 
selling  our  househol  1  and  office  specialties. 
Lake  8.  Manufacturing  Co.,  Michigan  City, 
Ind. 

AGENTS   SELL   RICH   LOOKING   lil- 

porte  I  36x68  rugs,  U  e  ich.  Carter,  Tonn. 
sold  115  in  4  days,  profit  $"7.  You  can  do 
same.  Write  for  samplo  offer  selling  plan; 
exclusive  territory.  Sample  rug  by  parcel 
post  prepaid  98c.  T.  W.  Condon,  Impor- 
ter, Stonington,  Maine. 

AGENTS  MAKE  GOOD  PROFIT  HAND- 
ling  our  goods.  Crescent  Comb  Co.,  Box 
442K,  Leominster,  Mass. 

SOLICITING,  ESTABLISHED  TRADE, 
widely  advertised  Laughlin  Non-leakable 
Self-filling  Pountpen,  liberal  comniis- 
sions,  possibilities  unlimited.  Laughlin 
Mfg.  Co.,  Detroit. 

BIG  MONEY  MAKER.  SPARE  TIME 
starter.  Unlimited  possibilities.  Ordinary 
brains  insure  your  independence.  Pnrticu- 
lars  free.  B.  Covert.  Secretary,  6935-6939 
Kenwood  Ave.,  Chicago,  111. 

AGENTS— 5:;3%  PROFIT,  FREE  SAM- 
ple  Gold  and  Silver  Sign  Letters  for  store 
fronts  and  office  windows.  Anyone  can  p;.t 
on.  Big  demand  everywhere.  Write  today 
for  lih'Tal  oTer  to  n-ents.  Me^allio  Letter 
Co.,  4C1  N.  Clark,  Chicaco,  U.  S.  A. 

WILL  PAY  RELIABLE  MANOR 
WOMAN  $12  51  to  distribute  1.0 FREE  pkgs. 
Perfumed  Bor  ix  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  21SI:i.  tituti  Placo,  OhicafTO. 

AGENTS.  ITS  NEW.  STAUii'S  POW- 
DERED  ENAAIEL.  Repairs  chipped  and 
rusty  spots  on  f'ranitewa re.  Stops  all  leaky 
metal  without  heat,  soldering  iron  or  tools. 
Sells  everywhere.  Sample  with  prices  10c. 
Circulars.  Starr,  1906  Monroe  St.,  Toledo, 
Ohio. 

KOKO  WHEAT  CRISP-$13  daily  profit. 
Make  it  yourself.  New  confection.  Beats 
pop-corn.  5c  package  costs  Ic.  Samples  I'c. 
Machines  $7.50  prepaid.  Corneau  &  Co.,  543 
No.  Parkside,  Chicago. 

AGENTS— Electric  Sign.  Flashes  change- 
able wording  in  radiant,  sparkling  beams 
of  colored  electric  light.  Outselling  every- 
thing at  $10.  Valuable  exclusive  territory. 
Sample  free.  Flashtrio  Sign  Works, 
Chicago. 

AGENTS,  DEALERS -Offl.e  specialties, 
Skelley  Bracket  Company,  Cleveland,  Ohio, 
Manufacturers. 

$50  PER  WEEK  AND  UP.  YOU  MUST 
have  $100.  Western  Oxygenerator  Co.,  Bea- 
trice.  Neb. 

8ALESMAN-TO  HANDLE  BEST  AND 

easiest  selling  specialty  tnat  has  been  put 
on  the  market  in  years.  Sold  to  consumers. 
Chance  for  permanent  pcjition  with  old 
established  firm.  The  Garland  Company, 
Cleveland,  Ohio. 


AGENTS  WANTED-Contlnued 


WANTED  AN  IDEA!  Who  can  think  of 
some  i.imple  tiling  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorne.vs,  Dont.  324.  W'shington,  D.  C. 

AGENTS— Salary  or  commission.  Great- 
est seller  yet.  Every  user  pen  and  ink  buys 
on  siRht.  200  to  5.0  per  cent  profit.  One 
a-ienfs  sales  ?623  in  six  ilnys;  another  $32  in 
two  hours.  Alonroe  Mfg.  Co. ,  X-3,  La  Crosse, 
Wis. 

ANALYSIS   AND    FORMULAS 


ANY  FORMULAS  YOU  WISH  TO  KNOW? 
Correspond  with  Information  Bureau,  Dept. 
B,  128  George  Street,  Brooklyn,  N.  Y. 

WE  ANALYZE  EVERYTHING.  Reliable 
formulas  furni  he  I  by  expert  chemists.  S. 
Laboratories,  721  Eart  IHst  St.,  New  York. 


AUTOMOBILES  AND  CYCLE  CARS 


USE  AN  AIR-FRICTION  1914  MODEL 
"0."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  dirtillate,  gasoline  or 
halt  kerorene  with  finest  results.  8tart.'> 
eas-y  in  coldest  weather.  We  fit  all  motors, 
guaranteei'ig  definite  results  or  refund 
money.  Exclusive  county  rirhts.  Liberal 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Carbure- 
tor Co.,  Davton,  Ohio. 


WANTED-PARTIES  INTERESTED  IN 
reducing  fuel  cost  of  operation  of  automo- 
biles and  trucks  to  secure  particulars  con- 
cerning GARBUTT'S  ECONOMIZERS. 
Sold  on  a  positive  guarantee  to  give  more 
mileage  per  gallon  and  increase  efficiency 
of  motor.  Patented  June  30,  1914.  A.  G. 
G.irbutt,  Statenville.  Gn. 

GASOLINE  EN GINES-All  kinds.  Send 
for  List  No.  28.  Lucas  &  Son.  Bridgeport. 
Conn. 

CYCLECAR  — nil  parts.  Motors.  Frames. 
Steering  Gear,  Hubs.  Spokes,  Rims,  Tires, 
Parts.  Catalogue  free.  Palmer  Bros., 
Coscob.  Conn. 

USED  CAP.S  can  be  quickly  sold  through 
these  columns.  Very  low  rate.  Write  Ad- 
vertising Manager,  5758  Drexel  Ave.,  Chi- 
caro,  for  information. 

BOOKS 


BECOME  AN  EXPERT  in  Mathematics. 
Anyone  can  work  all  arithmetical  nndnco- 
metrical  c  ilcul.ations  with  ease  and  accu- 
racy by  latest  method  of  cancellrtion.  Big 
saving  of  figures.  Acme  of  simplicity.  This 
book  is  being  highly  endorsed  by  educators. 
1914  copyright.  145  pages.  Thoroughly 
demonstrated.  $1.00,  postpaid.  Herriok  & 
Horton.  publishers,  Princeton,  111. 


BOOKLET    AND     CIRCULAR    WRITING 

FOLLOW-UP  THAT  DOESN'T  "PULL" 
wastes  money.  My  data  built  cnmpairns 
and  tested  methods  br  n't  results.  Hatcher, 
1280  Caxton  Building,  Chicago. 


BUSINESS  OPPORTUNITIES 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sellers  together. 
If  you  want  t')  buy.  sell  or  trade,  ad'Iress 
Frank  P.  Cleveland,  1311  Adams  Express 
BIdg..  Chicago.  III.    Established  1881. 

LEA^N  REAL  ESTATE  BROKERAGE: 
earn  $3,500.00  yearly;  our  instruction  book 
shows  how.  Teaches  Listing,  Appraising, 
Management,  Salesmanship.  Insurance, 
Brokerage,  Advertising,  Renting  Agencies, 
Forms,  Ere.  121  subjects;  excels  $20.nf)  Cor- 
respondence Course:  12mo.  cloth.  $1.25  Post- 
paid. Renlty  Book  Company,  6001  Euclid 
Avenue,  Cleveland,  Ohio. 


BUSINESS  OPPORTUNITIES-Continued 


WILL  PAY  RELIABLE  WO.MAN  $^53.00 
for  distributing  WM  FREE  packages  Per- 
fumed Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  &  Co.,  218  Institute 
Place,  Chicago. 

WOULD  you  like  to  own  a  good  paying 
mail  order  business?  We  have  a  line  that 
Rets  repeat  orders  all  the  time:  you  can 
start  in  spare  time;  invest  a  dollar  or  two 
a  week  and  soon  own  a  nice  busineps  of  your 
own;  write  for  particulars.  Nadico,  16.55 
Belmont  Ave.,  Chica.TO. 

LEARN  to  collect  money.  Good  income; 
quick  results.  Send  for  free  booklet, 
'  Skillful  Collecting."  Collectors'  Asso- 
ciation. Tech  Street.  Newark.  Ohio. 

ARE  YOU  PLANNING  TO  ENTER  THE 
mail  order  field?  You  can  reuch  750,000 
readers  through  the  e  columns  at  an  un- 
usually low  rate.  We  will  gladly  prepare 
your  copy  and  give  you  any  information  or 
advice  desired.  Writo  Advertising  Manager, 
5758  Drexel  Ave.,  Chicago,  for  particulars. 

FOR  SALE  -  "ROYALTY  RIGHTS  TO 
manufacturer.  Sanitrry,  Sean  less.  Hydro- 
carbon Toilet  Scat,  fully  protected  by  pat- 
ent." Address  Mr.  Robert  Gunton,  Drawer 
"W,"  Evansville.  Ind. 

SPARE  TI.ME  —  NO  CANVASSING  — 
report  information.  Enclose  stamp.  "Ci- 
co."    TMC,  Peru.  Indiana. 

WANTED  AN  IDEA!  Who  can  think  of 
some  si  mi  le  thing  to  patent?  Protect  your 
ideas,  they  may  britig  you  wealth.  Write 
for  "Needed  Inventions."  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys.  Dept.  32!.  Washincton,  D.  C. 

DO  YOU  WANT  TO  MAKE  GOOD?  This 
is  your  opportunity.  Let  mo  start  you  in  a 
very  profitable  outdoor  contracting  busi- 
ness. Small  capital  required  to  s'art  on. 
Large  profits  guaranteed.  Costs  you  noth- 
ing for  particulars.  Address,  O.  W.  Nevins, 
28  Delaware  Ave.,  Jersey  City. 

BUILD  A  BUSINESS:  Make  money 
operating  vend'ng  machines;  full  line,  pen- 
nies count;  small  investment,  large  profits; 
spare  time,  outdoor  work.  Perfection  Auto- 
matic Machine  Co.,  Easton,  Pa. 


CAMERAS   AND    KODAKS 


FREE  —  MAIL  THREE  KODAK  NEGA- 
tives.  Receive  three  prints  FREE.  Homer 
J.  Howry,  424  S.  Broadway,  Los  Angeles, 
California. 

KODAK  FILMS  DEVELOPED.  FREE 
paper  and  port  card  prints  up  to  and  includ- 
in';  post  card  size,  4  cents  each.  Send  u.-i  your 
films.    Allen   Brothers,   Pioneer,  Missouri. 


COINS   AND    STAMPS 


$1.25  EACH  paid  for  U.  S.  Flying  Eagle 
Cents  dated  18o6.  Keep  all  money  dated  be- 
fore 1895.  and  send  10c  at  once  for  New  Il- 
lustrated Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  &  Co.,  Coin 
Dealers,  Box  142,  Le  Roy.  N.  Y. 

STAMPS  ON  APPROVAL.  Good  U.  S. 
and  foreign.  Reference  necessary.  Pre- 
mium 10  Mexican.  Mrs.  Louise  Kellogg, 
West  Hartford,  Conn.    Dept.  T. 

CHEAP;  COINS.  NOTES.  STAMPS, 
post  cards,  curios  and  novelties.  Catalog 
for  stamp.  Coin  Exchange,  Box  254,  New 
Rochelle.  N.  Y. 

STAMPS  —  105  CHINA.  ETC..  STAMP 
Dictionary  and  list,  2c.  Bullard,  Sta.  A4, 
Boston. 

BUFFALO  NICKELS— 25c  each  paid  for 
them  and  Lincoln  i)ennies,  certain  kinds. 
Highest  prices  paid  for  all  old  coins.  Send 
lOc  for  coin  catalogue  and  pnrtiOulars. 
Means  $  to  you.  Jones  Coin  Dealer,  Dept. 
189,  Olney,  111. 
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OPPORTUNITY  COLUMNS-Continued 


CORRESPONDENCE  SCHOOLS 

OOLLKGE!!- WHY  NOT  GO?   WE  CAN 

easily  and  quickly  prepiire  you  for  entrance 
to  n  Hchool  of  Meilicine,  IJeiitistry,  J'hnr- 
mncy,  IJucterioloKy,  Osteopathy,  Lnw,  EngU 
neoriiiK.  or  a  I'nivcrsity.  Investigate  our 
Nfw  Alctho-l  Rcsi.lcntiiil  and  Home  Study 
Courses:  also  ScirHclp  Plans.  8cnd  today 
for  Hooklct  telliuK  how  to  successfully  ^)rt'- 
pare  for  19H  rcKistration.  Brooks  (^liiHsical 
School,  Dept.  T-W,  Schiller  Uldg.,  Chicago. 

DRAWING  MATERIALS 


DUAWINCi    MATEUIALS.    BIG   CATA- 

Igoue  frc«.    Kt»'\enot   Company,  14  Cooper 
Union,  Now  York  City. 


GUMMED    LABELS 


GUMMED  LABELS  — 3  000,  ll.CO:  38  p. 
catalog,  2c.  MacToggart,  1236  Arch.  Phila- 
delphia, Pa. 


HELP  WANTED 


WRITERS  WANTED  AT  ONOE  TO 
Bend  us  poems  or  melodies  for  now  songfi. 
We  can  compose    music   and    arrange  for 

rublication  imuiod'ately.     Dugdale  Co., 
)ept.  aVi,  Washint,'ton,  D.  C. 

THOUSANDS  OF  GOVEHNMENT  life 
jobs  now  open  to  men  and  women.  J86  to 
$150  month.  No  Inyotls.  Summer  vacations 
with  full  pay.  Common  education  euflft- 
cient.    Full  direct  ions  show  ing  how  to  pet 

f position,  free.  Write  immedlaiely.  Frank- 
in  Institute,  Dept.  K  29,  Uochewter.  N.  Y. 

HE  PROSPEROUS.  WIN  SUCCESS 
and  wealth.  Free  booklet  sent  "How  To 
Win."  Address  Mental  Efficiency  League. 
San  Francisco. 

LOCAL  REPRESENTATIVE  WANTED 
—Splendid  income  assured  right  man  to  net 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
ortraveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  payin;;  busi- 
ness without  capital  and  become  independ- 
ent for  life.  Write  at  once  for  full  par- 
ticulars. National  Co-Openv'ive  Realty 
Company.  L-136,  Marden  Building,  Wash- 
ington, D.  C. 

MONEY-SPARE  TIM  E.  Local  intornia- 
tion,  news,  names,  wanted.  We  have  es- 
tablished markets.  Enclose  stump. 
••NISCO"— HCF-Cincinnati. 

FUEE  ILLUSTKA'J  ED  BOOK  tells  of 
about  30O.()(X)  protected  positions  in  U.  S. 
service.  Thousan<ls  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S-2.  No  obligation.  Earl 
Hopkins,  Washington.  D.  C. 


GET  BUSY,  we  want  a  live  representjitive 
in  every  town,  give  references,  enclose 
stamp.  Creditors  National  Collection  Ser- 
vice, Evansville,  Indiana. 

I  WILL  START  YOU  earnin-  S4  daily  at 
home  in  spare  time,  silverin;^  mirrors;  no 
capital;  send  for  free  instructive  booklet, 
giving  plans  of  operation.  G.  F.  Redmond, 
Dept.  1^P.  npston.  Mass. 

MEN  WANTED  — A  corporation  soon  to 
build  a  large  eastern  hy<lro('lectric  plant 
will  require  several  hundred  men.  Ex- 
perience not  required.  Hit^hert  wages; 
reasonable  hours;  free  trade  school.  Ad- 
dress Box  763,  Crockett,  California,  enclos- 
ing return  postage. 


MEN  OF  IDEAS  and  inventive  ability 
should  write  for  new  "Lists  of  Needed  In- 
ventions," "Patent  Bu.vers"  and  "How  to 
Get  Your  Patent  and  Your  Money."  Advice 
FREE.  Randolph  &  Co.,  Patent  Attorneys. 
Dept.  3fi.  Washington,  D.  C. 

BE  A  HANDCUFF  KING-We  teach  you. 
Secrets  of  20  sensational  escapes,  Sl.OO.  Par- 
ticulars free.  Magicraft  Co..  Dept.  G.  Box 
251,  Detroit,  Mich. 


INSTRUCTION 


RAILWAY  SHORTHAND  in  7  Lessons. 
Writes  any  letter.  No  other  better.  En- 
dorsed by  The  Railway  Educational  Burei'U. 
Two  sample  lessons  25(\  Money  rc'turned 
if  not  satisfied.  Word-Line  Co..  B888, 
Omaha,  Neb. 


ARTIFICIAL  MARBLE,  SANITARY 
flooring,  ornamentitl  casting,  concrete, 
planter,  papier-mache,  coiuposition:  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  casting,  etc.  Making 
elastic  moulds.  Comi>lete  instructions  $1. 
Particulars  and  2IKI  illustrations  free.  A. 
Mahler,  117  Ru.  sell  St.,  Brooklyn,  N.  Y. 

CLAY  MODELING  LESSONS,  NEW 
method.  Edw.  F.  McCauley,  \H  Butler  St.. 
New  Haven,  Conn. 


SEND  FOR  INSTRUCTIONS  in  latest 
dnnces;  price,  Viv.  YA.  Poniente,  No.  5, 
1418  Leavenworth  Street,  San  Francisco. 


FOR   THE   HOME 


GRANDFATHERS   CLOCK    WORKS. 

V>M.  Slightly  shopworn,  quantify  limited, 
others  with  chimes.  :  II  priceri;  also  several 
nice  grandfather's  d'H-k  ca-e«,  exc«'ptio"nl 
bargains.  Clock  Company,  1690  Cayuga  St., 
Philadelphia,  Pa. 


MACHINERY 


FOR  SALE  — 25  Lincoln  ryt>e  milling 
ma<-hines,  $40.00  each.  Lucas  it  Son.  Bridge- 
Iiort.  Conn. 

UNUSED  MACHINERY  CAN  BE  SOLD 
through  these  columns.  You  can  reach 
thousands  of  prospective  buyers  at  little 
expense.  Write  Aiivertising  Manager,  5758 
Drexel  Ave..  Chicago,  for  information. 


MANUFACTURING 


WE  WANT  A  8I.MPLE  PATENTED 
article  of  merit  to  manufacture  and  sell  to 
railroads,  power-stations  and  manufactur- 
ing plants.  Box  B-1,  Technical  World 
Magazine,  Chicago.  Illinois. 


MISCELLANEOUS 


"SEXUAL  PHILOSOPHY-,"  12c.  CLEAR, 
specific,  au'horitative,  complete.  Satisfies. 
1  caches.    Fred  £.   Kaessmann,  Lawrence, 

Ma^-s. 

YANKEE  POCKET  ADDER  SE.NT  POST- 

6 a  id  for  IJ  cents  (silver).   Leonardo.  Smith, 
labylon.  Now  York. 

BREED  MINK!  INSTRUC'l ION  BOOK, 
50c.  George  Norton,  Pleasantville,  New 
York. 

PHOTOS— "Beautiful  Women,"  24  beauty 
pesos,  10c.  Normal  Specialty  Co.,  J  9, 
Englewood.  Chicijgo. 

U.  S.  AND  CANADIAN  PATENTS  CASE- 
ment  adjuster.  S:i:  hes  open  outward  with- 
out disturbing  screens.  Novel,  artistic  and 
best.    Box  539,  Saranac  Lake,  N.  Y. 

100%  PROFIT  SELLING  SELF-FILLING 
fountain  pens.  Sample  postpaid,  25c.  The 
Ritsul  Pen  Co.,  New  Haven.  Conn. 

LETTER  FILES -FOUR  DRAWER 
vertical,  complete,  S8.95.  Write  for  folder. 
Hobart  Bros  ,  Troy,  Ohio. 

A.  AMUNDSEN  &  CO.,  MFRS..  NOVEL- 
ties,  dies  and  tools.  Experimental  and 
model  work.  Metal  press  work  and  hard- 
ware specialties.  542  W.  Jackson  Blvd., 
Chicago. 

SUN  MAGAZINE,  LEWISTOWN,  PA., 
is  the  magazine  for  You.  One  year,  15c. 
Sample,  2c. 

CLASSIFIED  ADVERTISERS  GET  BIG 
returns  from  Technical  World  Magazine. 
Any  classification.  Low  rate.  We  prepare 
copy  without  charge  if  desired.  Write  Ad- 
vertising Manager,  5758Drexel  Ave.. Chicago, 
for  information. 


MISCELLANEOUS-Contlnued 


I  PAY  BIG  PRICES  FOR  BUTTER- 
flies.  insects.  Instructions  on  killing,  ship- 
ping, etc.  Send  2c  itamp.  Sinclair,  Ento- 
molot;ist,  D-2U,  Los  Angeles,  Cal. 

LANGUAGES!  CONTERSATIONAL 
use  of  4,A-0  wori.s  in  a  short  t  me.  Easiest, 
quickest,  best  method  for  self-instruction 
in  French,  German,  Spanish  or  Italian. 
Nearly  a  million  successful  iifors.  Refer  to 
any  language  student.  Complete  course, 
each  language,  including  correction  of  les- 
sons and  exercises.  10  parts  $,').(l(l.  iiayable 
$2.00  down.  $l.tB  monthly.  The  Ro>enthal 
Metho<l,  92  Putnam  Building.  2  West  45th 
Street,  N.  Y. 

200  VARIETIES  IRON  PUZZLE8-Cat- 
alog  and  leailer.  lie.  Western  Puzzle 
Works.  Sta.  2.  St.  Paul.  Minn. 

OO-OPERATTVE  Colony  locating  here- 
Co-operators  invited.  Edwtird  Miller,  Crys- 
tal Sjirings,  Fla. 

WANTED  AN  IDEA!  Who  can  think  of 
some  simrde  thing  to  patent?  Protect  your 
idens.  they  may  bring  you  wealth.  Write 
for  "Needed  Invention.V*  and  "Patent 
Buyers."  .  Randolph  4  Company,  Patent 
Attorne.vs,  Dept.  3.5.  Washington,  D.  C. 

SONG  POEMS  WANTED  -  Cash  or  roy- 
ally  to  you.  Needhain  Music  Co.,  Ifrt  Need- 
ham  Blvlg.,  St.  Louis,  Mo. 

MAKE  AN  AQUARIUM,  FOR  YOUR- 
self  or  to  H<«ll:   big  profit;   everyone   likes 

foldfish;  ea^  ily  made;  plate  glass  nnti  brass. 
'Inns,    details   and    full    instructions.  5('c. 
Hedstrom,  75  E.  6Sth  Street.  Portland,  Ore. 

FREE  CATALOG  OF  MODEL  Sup- 
plies. Casting  ,  metal  specialties  on  con- 
tract. North  Chicago  Tool  Works,  21  Grove 
Ave..  North  Chicago.  111. 

START  HERB  MAIL  ORDER  BUSINESS; 
new  idea:  instruction  book  and  herb  catalog 
lOt'.  Indiana  Herb  Gardens.  Box  M..  Ham- 
mond, Indiana. 

SOLDER  ALUMINUM  WITH  ORDI- 
nary  soldering  iron.  Complete  working  in- 
struction an<r  secret.  Price  .jl.CO.  H.  Ray- 
mond, 44  BairJ  St.,  Ottawa,  Ont.,  Canada. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $50 
each;  all  or  spare  time:  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329,  Cincinnati,  Ohio. 

I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
plav  you  write  by  my  method.  Obtain  free 
booklet  '  How  to  write  Photoplays.''  Elbert 
Moore,  Box  772  G(;.  Chicago. 

SCENARIOS  PURCHASED  OR  SOLD. 
Reading.  ■,:5  cents.  Enclose  postage.  E.  W. 
Meyer,  Niles.  Cal. 


EARN  EXTRA  MONEY  WRITING  MOV- 
ing  picture  plays.  We  show  you  how  to 
WRI'i  E  and  SELL.  Send  for  free  book  of 
valuable  information,  special  prize  offer. 
Chicago  Photo-Playwright  College.  Box  278 
N.  W..  Chicago. 


$35  PROFIT  NIGHTLY-MOVING  PIOT- 
ure  business -small  capital  starts  you,  no  ex- 
perience needed.  Teach  you— furnish  every- 
thing. Ralph  J.  Grolsen,  65  E.  46th  St.,  Chi- 
cago, Dept.  "T." 


MOTORCYCLES 


MOTORCYCLES.  Everybody  rides  them. 
Why  don't  you?  You're  next.  We  guarantee 
to  save  you  $25  to  $50.  Kultures,  Yales, 
Readings,  Indians,  Excelsiors,  1  hors,  Har- 
leys,  Hendersons,  Pierces,  Curtiss,  Single 
and  Twins,  $25  to  $100.00.  Tires  $4.00.  Belts 
$5.00.  Send  for  catalog.  Deninger  Cycle 
Co.,  Rochester,  N.  Y. 


YOUR  OLD  MOTORCYCLE  CAN  BE 
easily  sold  or  traded  through  these  columns. 
Extremely  low  rate.  Write  Advertising 
Manager,  5758  Drexel  Ave.,  Chicago,  for  in- 
formation. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MOTORS 


AVIATION  MOTORS.  ALL  TYPES  AND 
h.  p.  from  $250  up.  Complete  aeroplanes, 
all  makes,  from  $500  up.  Stiite  your  needs. 
U.  S.  Aero.  38  Park  Kow,  N.  Y.  0. 

GUARANTEED  60  CYCLE,  single  phase 
motors.  1-6  H.  P.  General  Electric  I'itJO 
speed.  $20;  same  K  H.  P.,  new,  $30;  %  H.  P. 
Wasner.  $38;  1  H.  P.  Wanner.  $53.  Bargains 
in  three  phase  and  direct  current  motors. 
Write  us  your  needs.  H.vre  Electric  Co., 
607  S.  Dearborn  St..  Chicago. 


PATENTS  AND  PATENT  ATTORNEYS 


"PATENTS  AND  PATENT  POSSIBIL- 
ities"  is  a  72-pape  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  It  is  FREE. 
H.  S.  Hill,  907  McLachlen  Building,  Wash- 
ington.  D.  C. 

INVENl  IONS  WANTED  -  To  sell  on 
cash  or  royalty  basis.  Adam  Fi«her  Mfg. 
Co..  164  Fisher  Block.  St.  Louis.  Mo. 

PATENT  YOUR  INVENTION.  Send 
sketch  for  free  expert  search  and  report  as 
to  patentability.  B<X)ks  on  inventions  and 
patents,  and  book  of  references  from  con- 
gressmen, manufacturers,  bankers  and  in- 
ventors sent  free.  John  8.  Duffie  &  Co., 
606  F.  St..  N.  W..  Washington.  D.  O. 

BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  27  years 
of  personal  attention  has  pr.>cured  patents 
forsuccessful  inventorsand  manufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  E. 
Hodges.  630   Barrister  Bldg..  Wash..  D.  0. 

PATENTS  — HERBERT  JENNER.  pat- 
ent attorney  and  mechanical  expert.  606  F 
St.,  Washington.  D.  0.  I  report  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 

PATENTS  W^ANTED  AND  BOUGHT  BY 
manufacturers.  For  interesting  and  valu- 
able information,  send  6  cents  postage  for 
large  Illustrated  paper  Visible  Results  and 
Terms  Book.  R.  S.  &  A.  B.  Lacey,  Dept.  O, 
Washington.  P.  C  Estab.  18^9. 

INVENTIONS  DEVELOPED  BV  PRAC- 
tlcal  manufacturers.  We  have  designed  and 
manufactured  the  simplest  and  most  com- 
plicated devices.  References  furnished. 
Russell  Machine  Company,  Live  Oak  and 
Central.  Dallrf^.  Texas. 

INCORPORATE.  Our  lawyers  do  the 
work,  saving  you  time,  annoyance  and 
money  in  incorporating  under  the  most  lib- 
eral laws  of  Arizona.  Laws  and  forms  free. 
Southwestern  Securities  &  Investment  Co.. 
Box  488.  Phoenix.  Ariz. 

PATENT  YOUR  INVENTION.  $10,000 
offered  for  inventions  wanted.  Booklet  and 
opinion  free.  Milo  B.  Stevens  &  Co.  Es- 
tablished 1864.  612  F  St..  Washington;  336 
Monadnock  Block.  Chicago. 

A  SMALL  "AD"  IN  THESE  COLUMNS 
will  find  a  buyer  for  your  patent  at  a  tri- 
fling cost.  Write  Advertising  Manager.  5758 
Drexel  Ave..  Chicago,  for  information. 

PROTECTIVE  PATENTS  PROCURED 
promptly.  Blue  book  free.  Trademarks 
registered.  Robb  &  Robb.  201-208  Southern 
Building.  Wa-^hincton.  D.  C. 

PATENTS  THAT  PROTECT.  Advice  and 
books  free.  Highest  references.  Best  results. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman.  Patent  Lawyer,  624  F 
Street,  Washington.  D.  0. 


PATENTS  AND    PATENT  ATTORNEYS 

(Continued) 


0.  L.  PARKER,  Patent  Attorney,  944 
G  Street,  Washington,  D.  O.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 


PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &  Fuller,  Washington,  D.  C. 


PATENTS   FOR   SALE 


SELF  - LOCKING,    SELF-ADJUSTING 
Lock-Nut.   Write,  Irl  Hicks,  Hallsville,  Mo. 


PICTURES   AND   POST   CARDS 


OUR  MANY  MEMBERS  EVERYWHERE 
want  to  exchange  pretty  view  cards  with  you. 
Best  Club  Membership  10c.  Jolly  Card  Ex- 
change. Box  126-T.  Decatur,  Indiana. 


TRY  THIS.  6  POSTCARD  ENLARGE- 
ments  from  your  small  negatives  25o.  M. 
Stockwell,  Geneva,  N.  Y. 


PORTRAIT  AGENTS.  For  good,  con- 
scientious  work,  deal  with  artist  direct. 
Write  for  prices.  Charles  A.  Sweet,  520  New 
Era  Bldg..  Chicago. 


MEXICAN  REVOLUTION  PHOTO 
Cards,  six  for  25c.  Pictures  of  leaders,  piles 
of  dead,  soldiers  executed,  cremation  and 
other  real  war  scenes.  Robert  Runyon, 
Brownsville,  Texas. 


POULTRY 


POULTRY  PAPER.  44-124  page  periodi- 
cal, up  to  date,  tells  all  you  want  to  know 
about  care  and  management  of  poultry,  for 
pleasure  or  profit;  four  months  for  10  cents. 
Poultry  Advocate.  Dept.  38.  Syracuse.  N.  Y. 


PRINTING 


MULTIGRAPHING.  form  letters,  letter- 
heads, billheads,  envelopes,  statements, 
copy  prepared  that  pulls;  prices  lowest  con- 
sistent with  good  work.  Direct  Advertising 
Company.  Akron.  Ohio. 


150  WHITE  BOND  LETTERHEADS  AND 
1.50  envelopes  with  your  address  printed  for 
$1.00  postpaid.  Loos  &  Tish  Printing  Co., 
Coshocton,  Ohio. 


EMBOSSED  LETTERHEADS  AND  EN- 
velopes  price  of  common  or  flat  printing. 
Send  for  samples.  Turner  &  Dunlap, 
Wilkes-Barre.  Pennsylvania. 


MULTIGRAPH  LETTERS  -  LOWEST 
prices.  Best  quality.  J.  Holahan,  141  Green 
Street,  Albany,  New  York. 


FOR    SALE 


UNCLE  JOE  CANNON'S  1912  GAR- 
ford.  seven-passenger  touring  car.  Factory- 
overhauled  and  in  excellent  condition.  No 
reasonable  offer  refused.  Robt.  Holmes  & 
Bros..  Danville.  III. 


USED  MULTIGRAPHS.  Printographs. 
Folding  Machines,  Addressographs,  (extra 
frames);  phenomenally  cheap;  will  send  on 
approval.  Office  Specialty  Co.,  Philadelphia 
Bourse,  Philadelphia. 


TECHNICAL  BOOKS 


WORLD'S  BEST  SELF-EDUCATIONAL 
books  (also  periodiciils.)  Agricultural, 
Mechanical,  Scientitic.  Chemistry.  Busi- 
ness. Art,  Engineering,  Literature.  Any 
conceivable  subject,  common  or  unusual. 
Any  language.  Lists  free.  Please  explain 
subject  thoroughly.  C.  Higene  Co.,  Q2441 
Post.  San  Francisco. 


FOR  SALE-10  Vol.  Cyclopedia  Architec- 
ture. Carpentry  and  Buildin)^.  8  Vol.  Civil 
Engineering,  4  Vol.  Auto.  Engineering.  2 
Vol.  Motion  Picture.  4  Vol.  Fire  Prevention 
and  Insurance.  Lntest  books  on  these  sub- 
jecis.  Also  one  12  Vol.  Complete  Engineer- 
ing Reference  Library.  6  Vol.  Cyclopedia 
Advertising.  These  books  are  in  first  class 
condition— never  used.  Special  low  prices 
for  quick  sale.  Engineering  hand  books 
covering  every  subject.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W..  care  of  Technical  World 
Magazine.  Chicago,  111. 


START  YOUR  LIRRAUY  OF  PRAC- 
tical  Handl)ooks  now.  Send  for  our  latest 
catalog  and  make  selection  from  our  line  of 
single  volumes  covering  the  following  sub- 
jects: Civil.  Mechanical.  Steam,  Electrical, 
Automobile,  and  Aeronautical  Engineer- 
ing, Architecture.  Carpentry  and  Building, 
and  Business,  These  books  are  made  up  of 
material  comprising  our  cyclopedias,  nnd 
are  constantly  revised  so  as  to  contain  the 
most  up-to-date  information  on  the  subjects 
covered.  American  Technical  Society, 
Chicago,  ni. 


SELL  OR  TRADE  YOUR  UNUSED 
technical  liooks  through  these  columns. 
Remarkably  low  rate.  Write  Advertising 
Manager,  5758  Drexel  Ave.,  Chicago,  for  par- 
ticulars. 


BOOKS  ABOUT  ELEVATORS.  Circulars 
free.  Morse,  21  Union  Place,  Yonkers,  N.Y. 


TELEPHONES 


"HYDE'S  TELEPHONE  T  ROUBLES 
and  How  to  Find  Them."  Well  illustrated. 
2.5c.  Hyde  Book  Co.,  183  5th  St..  Milwaukee. 
Wis. 


TYPEWRITERS 


SAVE  $25  to  $50  ON  MANUFACTURERS' 
prices.  Buy  our  Factory  Rebuilt  Type- 
writers. Nearest-to-new  on  the  market. 
Have  trademark  and  guarantee  like  new 
machines.  Are  thoroughly  rebuilt,  highly 
polished,  and  perfect  in  appearance.  Satis- 
faction guaranteed.  We  are  the  largest 
rebuilt  typewriter  concern  in  the  world. 
Branch  stores  in  leading  cities.  W'rite  for 
catalog  of  standard  makes.  American  Writ- 
ing Machine  Co.,  Inc..  345  Broadway.  N.  Y. 


LARGEST  STOCK  OF  TYPEWRITERS 

in  America.  All  makes.  UndtTwoods, 
Olivers.  Remingtons,  etc.  ]4  to  K  Mfrs. 
prices.  $15  up— rented  anywhere— applying 
rent  on  price.  Free  Trial.  Installment 
payments  if  desired.  Write  for  Catalog  120. 
Typewriter  Emporium  (Estab.  1892),  34-36 
W.  Lake  St..  Chicago,  111. 


GUARANTEED     REMINGTON     RE- 

built.    $10.00.     Other    bargains.     Bellevue 
Mdse.  Co..  Bellevue,  Ohio. 


IT  COSTS  BUT  M  OF  A  CENT  PER  DAY  FOR  PROTECTION 

with  this  "RED  DEVIL"  Bonded  Plier.  We  gruarantee  it  for  TWO  TEARS 
hard  service  and  you  get  our  written  bond  on  it  too.  If  this  plier  should  go 
wrong  for  any  reason  we  will  replace  it  free  of  charge.  Ask  your  dealer  for 
"RED  DEVIL"  No.  1650-8"  Bonded  Plier.  If  he  hasn't  it  send  us  $1.75  for 
one  only  sample  pair,  but  try  your  dealer  first. 


"Red  Devil"  2  Year  Plier 


SMITH  &  HEMENWAY  CO. 


1 52  Chambers  St; 
NEW  YORK.  U.  S.  A. 
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MOGUL 


EGYPTIAN 

CIGARETTES 


Cork  nip  or 


^  Wf  "^fflWr^Mfe^ 


**I  realize  what  Eden  was, 
**0r  some  faint  semblance. 

of  it  sret, 
'•When  'she*  is  with  me, 

and  I  lisrht 
•*A  cigarette'' 

—R.  W.  Essex 


^^  > 


EQUIPMENT  For  BUSINESS 

WIl  A  r  wouUi  you  think  if  a  man  handed  you  b  piece  of  t>ruwn  painr  with  hl-< 
name  written  on  it.  an  hia  buaineas  cardT  You'd  bo  rather  ni»n-plu«ae.l 
wouldn't  you?  At  least  you  would  have  a  aertoua  doubt  aa  to  hia  deair- 
abilitv  aH  a  buHiness  connection.  In  other  worda  his  equipment  for  buaineaa 
does  havean  elTecton  you.  You  dojudffe  him  by  hia equipment— mnd  every  man 
is  judifinR  you  in  the  same  way.  Just  remember  that!  Ju'-taa  a  card  is  an 
advance  over  a  piece  of  brown  paper  with  written  name,  bo  the 

Peerless  Patent  Book  Form  Card 

is  an  advance  over  the  printed,  1< 
need  this  peerless  card  in  your  hi, 
ment~and  you  need  it  becnu^te  it  is  the 
bc-^t   and  cheapest.     (Cheapest   be- 
cause every  caid  can  be  used— 
none  to  throw  a\«ay  because  they 
have  become  soiled  in  the  pocket 
or  case — none  lost.    Every  card 
you  pay  for  i-t  available  for  the 
use  Tor  which  it  is  intended. 

Send  todity  for  a  sample  of 
tab  an<I  see  wh»t  the  card  is. 
and  how  it  is  detached  from 
the  book  form  with  a  smooth  , 

edipe.     Yon  will  be  surprised 
and  pleased. 

The  JOHN  B.  WIGGINS    COMPANY 

Engraver*        Die    Emboaser*         Plate   Printers 
79-81  KAST  ADAMS  STKKKT  (  IIK  AGO 


Your  Furnace 
At  Wholesale 


Direct  from  factory 


Heatinsr  experts  furnish  free  blue 
prints.  Easy  installation.  Every- 
thing explained. 

Free  Furnace  Book 

tells  about  $25  to  $75  saving  and  helps 
with  valuable  8iiKsestions,  no  matter 
w  here  you  buy.  H  e  pay  freight,  A  year 
allowed  for  test.  Fuel  saving  proved. 
Kvery  room  heated.  Guarantee  Bond 
$100.(00.  Payments  easy— your  con- 
venience. 

Aih  M  Calaitt  93S 

KALAMAZOO  STOVE  CO.,  Mfr>.,  Kalamazoo,  Mich. 


Mail  a  Postal 
Today  for 

FREE 

Style  Book 

■with 

70  Liberal 
Samples 


To  induce  you  to  become  acquainted  at  once  with  the  unequaled  values  offered 
by  our  new  svstem  of  tailoring,  we  make  this  extraordinary  offer.  Fine  all- 
wool  suit  in  dark  blue,  electric  blue,  black  or  gray  serge,  or  a  large  selection  of  fancy 
weaves   tailored  to  your  individual  measure,  equal  to  suits  purchased  in  the  ordin^ 
ary  way  for  $20  to  $25,  with  S4.C0  Satin  Lining  included,  at  only  $1S.OO. 

M^e  Guarantee  to  Please  You 

in  tailoring,  materials,  fit  and  style  or  yoo  don't  pay  ns  oieceat.  Wo  pay  ship- 
pinK  charges.    We  employ  only  high  class  custom  taiiors  and  our  styles  are 

authoritatively  correct — really  exceptional  apparel. 

We  Employ  No  agents—Sell  Through  No  Dealers 

Our  only  ulesman  is  our  bie  fashion  book— new  fall  and  winter  edition  jost  off  tte  press- 
contains  authentic  etylea,  70  liberal  aamples,  suits  ranfrinsr  in  price  from  tl5  to  R!7.60— ex- 
plains how  we  sav*  yea  Ms  money  on  faultless  tailoring.    Send  /or  your  copy  today  to 

BERNARD,  HEWITT  &  CO.,  564  ^Moni^V  Chicago 
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FAWN  FINDS  DOG  MOTHER 

"miSCONSIN  deer  No.  270,  as  it  is 
known  officially  on  the  records  of 
the  state  game  warden,  or  "Daisy,"  as 
the  deer  is  known  by  her 
owner.  Grant  Cooper, 
a    Northern    Wis- 
consin lake  guide, 
is  entitled  to 
fame  for  having  ' 

been  raised  to 
young  deerhood 
by  a  dog  mother. 

It  was  when  the 
spring     was     young 
that   Daisy   was   found 
in    the    woods    b}- 
Cooper.     He  had  been 
carrying  a  canoe  from 
one  lake   to  another,   across  a  portage, 
when  he  had  frightened  away  the  doe, 
mother   of   Daisy,   by  the  crash   of  the 


The  Dog  Saved  the  Young  Deer's  Life 
The  foster  mother  prevented  him  from  starvinff. 


canoe  as  he  pushed  it  through  the  jungle- 
like underbrush. 

Daisy   was  then   but  three   days   old, 
and  only  able  to  bleat  as  Cooper  passed. 
Cooper   took   the   youn^   fawn   back   to 
camp,   and   then   came   the 
question    of    how    she 
should  be  fed.     At 
this  juncture, 
Betsy,    a    cocker 
spaniel,  who  had 
just  a  month  be- 
fore    been     re- 
joicing in  a  litter 
of  pups,  came  to 
the    rescue    and 
adopted  Daisy. 

Daisy  was  soon  too 

big  to  be  fed  by  Betsy, 

and     then     a     child's 

nursing  bottle  was  used  until  Daisy  was 

able  to  eat  grass  with  the  cattle  on  the 

resort  farm. 


MPTinNT  amwN  k  uwmn 


THE  SIMPLE  CIGAR  LIGHTER  USED  IN  THE  TOBACCO  STORES  OF  ITALY 
A  slowly  burninsr  ropo,  hung  over  an  iron  rod,  serves  the  purpose. 
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APPLIED 
ELECTRICITY 


SHIPPED  FREE 

Send  today  for  your  set  of  the  ereatest  electrical  reference  library 
ever  publisht-d.  The  new  1914  edition,  Ju«t  off  the  press,  is  rerog- 
nized  by  big  men  in  the  electrical  field  as  the  most  practical  work  o( 
its  kind.  Covers  completely  the  (feneration  and  use  of  electricity  for 
power,  light,  transport.ition  and  communication,  the  construction 
and  operation  of  dyn  iinos  ard  motors,  central  station  engineer- 
ing and  telephone  work,  as  well  as  wireless  telesraph  v  and  tele- 
phony and  land  and  submarine  telegraphy.  Valuable  alike  to 
the  beginner  and  expert. 

The  seven  big  volmies.  written  by  thirty-two  famous  experts,  con- 
tain 3,500  pages  and  3,000  illustrations,  full  pare  plates,  diagrams, 
simple  explanations,  etc.,  with  hundreds  of  valt  able  facts  and  figures. 
Substantially  bound  in  half  red  morocco,  gold  stamped. 

Sent  Absolutely  Free  J°„rt,^,*° 

™^"'"""  ^^^""^^^^^^^^^  ^^^^^^  books  will 
help  you  in  your  own  work  every  dnv,  we' II  trust  you  for  seven 
d  ivs  before  you  spend  one  penny.  Simply  fill  in  and  mail  the  coupon 
below,  and  your  set  will  be  sent  you  immediately,  e?:press  prepaid. 
Keep  the  books  an  entire  week.  Give  them  the  hardest  test  you 
possibly  can.  They  must  make  good  with  you  or  we  take  them 
back  without  question  or  annoyance.  Despite  the  fart  that  the  new 
edition  is  CTcatlv  enlarged,  the  price  remains  the  same-WS.  Those, 
however,  who  take  adv^nta'-o  of  this  trreat  offer  now  are  entitled  to  the 
F-iec'al  introductory  price  nf  $19.80,  payable  in  monthly  installments  of 
$2  each*    So  don  t  delay,  but  send  in  the  coupon  now. 


I 


-Read  These  Subfects  Carefully- 


Elemenls  of  Elc;trlciri(— Electrical  Measurements— Underwriter'!*  Electrics! 
Rc-jlrements— Theory,  Calculatron,  Design  and  Conslruclion  o(  Direct  Current 
G:ncr3tors  and  Motors— Tyies  of  Generators  and  Motors— Managerrtenl  of 
E'cctrical  M::hinery— Eleclric  Lighting— Alternating  Current  Machinery— 
Pcwer  Transmission— Electric  Railways— Self-Propel  led  Railway  Cars— Tra-k- 
le3sTro!loys— Power  S'a'ions— Switchboar  s  and  Switching— SIcrage  Ballcriej 
— f-:i:;d  Clec'r--c'i5mlst-y— El-c'-lc  Elevators— Electric  Welding  and  Heal  ng 
—Wireless   Telegraphy  and    Telephony— Land  and   Submarine   Telegraphy. 


of"     «1  — -  —  ■■*. 

'  /Free  Coupon 


Y  Free  $12.00  Consulting  Membership 

\A      Ourstaff  of  32  electrical  exports  answer  every  question  you  want  to 

PI  aslc  on  electrical  subjects  absolutely  free 
tl  for  a  full  year  to  every  holder  of  i 

\\    t'.ioae  bookj.  This  privilege  has  always 
co3t  $12.00  and  men  tell  ua  it  is  worth       , 

t^icethatamountinsetUinsroneprob-      »       Worth  $15.20  tO  You 
1cm  alone.    You  get  this  service  free     ^  .  Z,  .w    .  ~- 

\i  you  buy  the  books  after  cxamina-  1^  Amencan  Technical  Society 
tion.  This  means  $15.20  saved  if  ^  Please  send  me  Cyclopedia  of 
you  act  now.  Read  the  coupon  M  Applied  Electricity  for  seven  days* 
carefully.  Then  fill  it  out  and  0  free  examination.  If  I  keep  the 
,  mail  today.  The  books  will  reach     #     books  will  send  $2  00  within  seven 

I  IT  Tf"J?r"^7v'en'"d^%''se^nd^    #    ^.^^'Z"""^  ^'"^ ^  '".°"'!'  "^'^  *iV° 
us  $2  00  ;  otherwise,  notify     #      has  been  paid,  when  $35  books  and  $12 
for  their  return.    Don't     m       consulting  membership  will  be  mine, 
wait.  You  take  no  chances    ff     Oherwise  will  notify  you  and  hold  books 
,y  whatever.    It  eosto  noth-     M     subject  to  your  order.     Title  not  to  p.->ss 
J  k"rl  ^°otliinr  om''?f''  y'oS"  /      unt.1  fully  paid.  T.W.  9-14 

P    do  not  care  to  buy.  Mail     0 
%A    the  coupon  today.     ^ 

n  AMERICAN      # 
|i   TECHNICAL 
«  SOCIETY      _ 

„  _,_—  ff     As  I  hnve  had  no  previous  dealings  with  you,  I 

CHICAbU,         m     „,er  you  to 
,S.A.  » 


Name. 


W    Address. 


The  "spring"  gives  it 

the 

Quick 

Return 


The  quick  act- 
ing spring  in  the 
handle  of  this 
"Yankee"Spiral 
Ratchet  Screw- 
driver brings 
back  the  handle  in  position 
each  time,  for  the  next 
drive.  You  can  drive  or 
draw  screws,  one  handed  in 
deep  narrow  places,  or  way 
above  your  head  wliere  you 
can't  use  both  hands.  1  he 
spring  pressure  keeps  the 
bit  in  the  slot.  A  big  time 
saver  —  where  you  have 
many  screws  to  drive.  No 
pulling  or  twisting  with 
hand  or  wrist — "just  push." 
— They're  accurate  work- 
ers, every  one  of  these — 

"YANKEE" 
TOOLS 

There  is  a  right,  a  left  hand 
ratchet  and  rigid  adjust- 
ment. Supplied  with  3  sizes 
of  bits.  Attachments  ob- 
tainable for  drilling,  coun- 
tersinking, etc. 

"YANKEE" 

QUICK  RETURN 
Spiral  Ratchet 
Screw  -  driver 

No.130  price  $1.85 

Your  Dealer  Can  Supply  You 

"'Yankee'  Tool  Book"  free — 
for  the  michanic  or  householder. 

"'Yankee'  Tools  in  the 
Garage" — for  the  automobiiist. 

NORTH  BROS. 
MFG.  CO. 

PHILADELPHIA 
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$673 


Buys  the  Material 
to  Build  this  Home 

Tho  flociffn'    This  is   our   Harris  Home 

■  ■■C  WCOlglla  No.556of semi-bungalowdeBign. 
Easily  built  under  our  guaranteed  no  shortage  and 
no  extras  syntem.  Six  rooms,  bath,  larpp  closets, 
modem  stairway,  inside  finish  doors  and  windows.  Excel- 
lent lay  out,  sound   constraction,   architecturally  correct. 

Tha  Matori:!!*    The  above  price  includes 

■  lie  mdieildl.  all  first-class  lumber:  Clear 
Georgia  Pine  interior  trim;  clear  eiding,  flooring 
and  shingles  No.  1  dimension  lumber, 

READY  CUT  door  and  window  frames,  in- 
side door  jambs,  outside  door  and  window  casinps 
balance  in  lengths  to  work  without  waste— all 
Rlass  in  and  back-puttied,  everything  fully  guar- 
anteed—saves labor— pay  for  it  after  you  get  it. 

NO  MONEY  DOWN 

We  Save  You  30  to  SO% 
$10,000  PLAN  BOOK  FREE 

This  handsomely  illustrated  volume  con- 
tains more  than  10(1  of  the  best  designs  of  homes, 
barns  and  other  buildings.  Telia  all  about  our 
Great  Building  Offer. 

Ask  for  Free  Book  of  Plans  No.  DE  21 0 


HARRIS   BROTHERS  COMPANY 

35th  and  Iron  St».  CHICAGO 


Shirley 

President 

Suspenders 


Have  a  pair  for 
every  suit 

"Satisfection 
or  money  back" 


591 


Be  sure  "SHIRLEY  PRESIDENT* 
is  on  buckles 

Hie  C.  A.  Edgarton  Mfg.  Co.,  Shirley,  Mass. 


Death  to 
RATS 


V/'nTD  ■■■■#  AD  catches  one  or  n  dozen. 
The  ■iK.ir    M.R.i\Mr  ally  resets  Itself. 


Automat  l<'- 

Receiviug  (■■.no 
can  be  detached  to  destroy  rats.  Bait  is  protected.  K  R I  P 
TRAP  catches  and  keeps  the  rats  alive  so  they  attract  others.  Has 
no  springs  to  rust  or  break.     Built  big — strong — simple— etiicicnt. 

You  are  free  from  rats,  their  destructiveness  and  tlie  fatal 
plagues  they  carry  when  you  get  a  Krip  Trap.  Price,  $S.OO. 
Fxprcss  prepaid  to  any  part  of  the  United  States.    Send  for  it. 

Illustrated  folder  of  interesting  and  little  known  facts  about 
rats  <■  n  '  how  to  outwit  thein  sent  free  on  request. 

NOTK— We  have  a  special  proposition  to  agents  and  dealers. 

"CWKA*!!!  TRAP  &  NOVELTY  CO.,  Dept.  B,  OSHKOSH,  WIS. 


W'^w 


tnene  collarp 


free  sample  will  prove  comfort! 
and  economy.     Send  postal  slating  size 
I  and   whether   you   want   high   or  low 
Dllar.  ' 

REVERSIBLE  COLLAR  CO. 
Dept.  W  Boston,  Mass. 


SCIENTIFIC  STREET-PLANNING 

(.Continued  from  page  93) 

Instead  of  tearing  down  the  buildings, 
throw  the  area  now  taken  by  the  side- 
walks into  the  roadway,  and  run  the 
sidewalks  under  cover :  that  is,  arcade 
the  first  stories  of  the  buildings  and 
set  back  the  shop  fronts  some  ten  or 
twelve  feet.  Streets  in  Paris  and  Lon- 
don have  been  treated  in  this  way  very 
successfully :  the  desired  increase  of 
road  space  has  been  secured,  and  the 
property-holders  have  been  benefited 
by  the  fact  that  their  shop  windows 
can  be  inspected  leisurely  in  any  kind 
of  weather.  This  is  a  valuable  feature, 
for  shop-owners  know  too  well  from  ex- 
perience how  trade  varies  according  to 
weather  conditions. 

Still  another  good  piece  of  road  doc- 
toring is  the  rounding-ofif  of  the  street 
corners.  This  can  be  done  with  only 
a  slight  sacrifice  of  inside  floor  space. 
The  same  effect  can  be  had  by  cutting 
the  corner  off  in  a  straight  line  and 
running  it  back  at  an  easy  angle.  In 
either  way  an  open  space  would  be 
made  at  the  street  intersections  that 
would  greatly  help  in  passing  the 
crowds  along  and,  at  the  same  time, 
would  break  up  the  monotony  of  the 
street. 

The  gyratory  road  plan  leaves,  of 
course,  a  number  of  small  spaces  here 
and  there  inside  the  circles.  These 
would  all  be  used  as  park  grounds,  of 
which  a  city  can  hardly  have  too  many. 
Mr.  Mawson's  plans  for  Calgary  pro- 
vide for  about  fifty  parks,  large  and 
small,  and  scattered  well  over  the  city. 
He  has  taken  advantage  of  the  natural 
situation  of  the  city  and  has  turned 
the  river  bends  and  bluffs  to  good  ac- 
count by  making  parks,  recreation 
grounds,  and  pleasure  drives  of  them. 
One  of  the  first  principles  of  town  plan- 
ning must  always  be  to  adapt  the  plan 
to  the  contour  of  the  natural  site  and 
make  the  improvements  tally  as  far  as 
possible  with  the  layout  that  Nature 
provided. 
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"IRWIN"-a  Bit  of  Perfection 


" Stamped  on  the 
thank  of  every 
genuine  IRWIN 
BIT." 


A  Bit  of  toughest  steel  for  the  tough 
knotty  jobs.     Trip  hammer 
forged  out  of  one  solid 

piece  of  steel  and  ^^  ^.^^^^^S^^T^  ^^     ^^  P^^" 
tempered  ml^^^0f^^^  fection.    If 

"IRWIN"    is 

stamped  on  the  shank — 

that  Bit  is  bound  to  be  a  cracker- 

i'ack — the  best  that  money  can  buy.    For 
las  been  the  acknowledged  leader.    Take 
no  chances  but  insist  upon  getting  the  genuine  "IRWIN" 
from  your  Hardware  Dealer. 

THE  IRWIN  AUGER  BIT  CO^  Wilmington,  Ohio 


Paper 
Frictions 


High  Speed,  Quick  Starts 
and  Sudden  Stops 

These  are  essential  in  many  forms  of 
machinery.  Friction  Transmission  dis- 
placing toothed  gears  under  conditions, 
cuts  out  the  noise  gives  higher  efficiency 
and  avoids  liability  of  breakage  from 
sudden  shocks. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transmission. "  five* 
data  and  formulae  invaluable  to  the  de- 
siener.  Sent  Free  on  Keguest  to  those  who 
state  uccupaliun  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  Enslish  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


El^inWatches 
OnFREE  TRIAL!/ 


No  Money  Down 

Get  a  genuine,  world  famous  Elgin 
Watch  on  positively  the  most  lib- 
eral terms  ever  offered.  All  styles 
and   sizes  at  cheapest   prices. 
Beautiful  model  shown  here. 


Gaaranteed  25  Yean 

Heavy  gold  strata  cases,  jeweled 
settings,  factory  tested  and  adjusted. 
Standard  of  the  world. 

30  Days  Free  Trial — $2  per  Month 

No  Interest — No  Security 

Remember,  you  get  the  watch  before  you  pay  us 
a  cent,  and  we  give  you  30  days  free  inspection. 
Then  if  you  are  absolutely  satisfied  you  pay  the 
trifling  sum  of  $2  a  month.  Could  any  thingbefairer? 

Lowest  Prices  in  America 

on  watches,  diamonds,  jewelry,  etc.   We  sell  direct 
and  save  you  middlemen's  profits.  ii 

Send  Postal  for  Great  17D17I7 

Watch  and  Jewelry  Catalog    A   Ivllilll 

See  the  vagtarrayof  beaatjful  watches.  Think  ho  w  beant- 
iful  one  would  look  with  your  initials  engraved  on  the  back. 
Our  terms  make  it  easy,  80  do  not  delay.  Send  postal  at  once. 

ALFRED  WARE  CO.  ^"^"Itt louu. 


FOR  INFORMATION  WRITE  TO 
Following  KEELEY  INSTITUTES: 


Birmingham.  Ala. 
Hot  Sprines,  Ark. 
Atlanta,  Ga. 
Dwlsht,Ill. 
Marlon.  Ind. 
rialnndd,  Ind. 
Crab  Orrhard,  Ky. 
Los  Angeles.  Cal.. 


Portland,  Maine 
(ireensboro.  N.C. 
Colnmbns,  Ohio 
Columbia,  S.  C. 
Dallas,  Trxai 
Seattle,  Wash. 
>Tank«staa.WU. 
Uarth-Stronr  BIdr. 


THE 

ee 


San  FraurUro,  Cal.y  Donplas  BIdff. 

Oklaboma  City,  Okla..  918  N.Stll«s  St. 

Philadelphki,  Pa.,  812  K,  Broad  St. 

ntlsbnrg.  Pa.,  4-J 16  Fifth  Are. 

Salt  Lake  City,  Utah 

Winnipeg,  Man. 

flnatemala  City,  Gnat.        Pnrbla.  Heiiro 

London,  England 


Treatment 


John  Barleycorn's 
Master 

Our  scientific  treatment 
removes  the  appetite  for 
drink  or  drugs — does  not 
nauseate.  Only  registered 
physicians  are  permitted  to 
administer  the  remedies  in 
our  authorized  institutions. 
During  the  last  thirty-five 
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OUR  TWELVE  GREAT  SCIENTISTS 

(.Continued  from  page  122) 


not  this  virulence  is  permanent  Doctor 
Flexner  is  not  sure.  "This  point,"  he  says 
in  his  report  of  this  work,  "is  one  of  fun- 
damental importance,  as  regards,  among 
other  things,  the  question  of  the  causes 
responsible  for  the  rise  and  fall  of  epi- 
demic waves  of  the  disease  in  nature." 
If  the  virus  gradually  decreased  in 
strength  with  the  progress  of  the  disease, 
the  epidemic,  of  course,  would  suddenly 
vanish. 

"At  first,"  Doctor  Flexner  points  out, 
"infection  was  irregular  and  recovery 
after  paralysis  not  uncommon.  After 
several  passages  infection  followed  more 
regularly  and  recovery  at  first  rarely  and 
later  never  occurred." 

Dr.  Flexner  and  his  coworkers  be- 
lieve that  infantile  paralysis  is  a  disease 
of  any  part  of  the  nervous  system,  and  is 
by  no  means  confined  to  the  spinal  col- 
umn although  the  most  prominent  and 
important  symptoms  of  it  follow  attack 
upon  and  injury  to  the  spinal  cord  and 
brain. 

,In  connection  with  tracing  sources  of 
infection,  it  was  shown,  after  seemingly 
correct  clinical  observation,  that  many 
cases  of  the  disease  were  caught  by  con- 
tact of  the  sick  with  the  well.  On  the 
other  hand  cases  were  known  where  pa- 
tients had  fallen  sick  when  living  in 
sparsely  settled  regions ;  hence  suspicion 
fell  very  early  upon  insects.  Dr.  Milton 
J.  Rosenau,  at  the  Harvard  Medical 
School,  came  out  two  years  ago  with  con- 
clusions showing  that  the  stable  fly  was 
a  common  carrier.  Anderson  and  Frost, 
at  the  Hygienic  Laboratory  at  Washing- 
ton, Sawyer  in  San  Francisco,  and  the 
Institute,  working  to  get  the  same  find- 
ings, all  got  negative  results.  Working 
with  the  common  house  fly,  the  Institute 
did  demonstrate  that  flies  contaminated 
with  infantile  paralysis  harbor  the  virus 
in  a  living  infectious  state  for  at  least 
forty-eight  hours.  But  the  Institute 
could  not  show  that  this  is  the  age  limit 
of  the  period  of  survival,  and  could  throw 


no  light  on  the  question  whether  the  con- 
tamination is  merely  superficial  or 
whether  it  may  occur  after  survival  in 
the  intestinal  tract.  Experiments  are 
now  going  on  at  the  Institute  to  ascer- 
tain these  facts.  The  Institute  likewise 
doubtless  will  endeavor  to  corroborate 
the  findings  of  Dr.  E.  W.  Saunders,  of 
St.  Louis,  who  announced  that  he  had 
demonstrated  that  the  green  fly,  Licilla 
Caesar,  is  the  bearer  of  infantile  paraly- 
sis, and  promised,  while  at  Johns  Hop- 
kins in  April,  newer  findings. 

Whether  the  fly  is  proved  to  be  the 
carrier  will  in  no  wise  affect  the  general 
course  of  study  at  the  Institute.  Doctor 
Flexner  is  believed  to  have  his  coworkers 
going  in  the  right  direction,  and  any  new 
findings  will  supplement  rather  than  di- 
vert his  work. 

It  is  possible  that  he  may  never  suc- 
ceed in  the  task  he  has  set  himself.  But 
on  the  other  hand,  before  these  words 
appear  in  print  he  may  have  announced 
to  the  world — glad  tidings  to  worried 
mothers  all  over  the  world — a  cure. 

Dr.  Flexner  comes  of  a  distinguished 
family  of  brothers — one,  Abraham  Flex- 
ner, is  a  well-known  author  and  edu- 
cator, another  is  a  noteworthy  Middle 
West  lawyer,  a  third  a  successful  Middle 
West  physician.  The  greatest  of  them 
all  has  given  his  life  wholly  to  prepara- 
tion for  such  service  as  he  is  now  per- 
forming. He  has  been  the  distinguished 
pupil  of  epoch-making  teachers  all  over 
the  world — at  Johns  Hopkins,  in  Berlin, 
in  Strassburg,  at  the  Pasteur  Institute  in 
Paris. 

"What  is  his  hobby?"  some  one  asked 
an  intimate  but  reticent  friend.  "Work !" 
was  the  reply.  "What  has  been  his  re- 
ward?" "A  few  honorary  degrees — that 
was  all  till  this  last  year,  when  the 
French  Government  recognized  his  work 
and  awarded  him  its  notable  honor  sel- 
dom given  a  foreign  man  of  medicine, — 
the  cross  of  Chevalier  of  the  Legion 
of  Honor." 
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/F  you  are  interested  i?i  considering 
the  cost  of  such  a  war  as  that  going 
on  now  on  the  other  side  of  the 
world — the  cost,  in  its  widest  sense y  to 
civilisation  and  to  humanity: 

If  you  have  ever  had  a  desire  to 
know  more  about  the  magnanimous  em- 
ployment agencies  which  pretend  to  have 
such  a  motherly  interest  in  the  welfare 
of  the  unsuspecting  immigrants  who 
land  on  our  shores: 

If  you  want  to  get  a  new  side-light  on 
Thomas  A.  Edison — his  character  and 
the  scope  and  importance  of  his  work: 

If  you  are  eager  to  learn  more  about 
the  many  vital  achievements  taking 
place  all  the  time  in  spite  of  the  war: 

Read  the  Technical  World  for 
October. 


On  the  TRAIL 

By  George 

Statisticians  may  be  able  to  figure  the  cost  of  war  in  dollars  and  cents,  but 
sober-thinking  economists  are  not  to  be  satisfied  ivith  adding  bookkeeper  s  totals. 
They  ivould  knozv  the  cost  of  conflict  in  the  ultimate.  While  European  monarchs. 
blinded  by  desire  for  poztrer  and  fired  with  the  aggressive  ardor  of  a  Caesar  or  a 
Napoleon,  are  hurling  tJieir  armies  against  each  other,  this  nation,  standing  aloof, 
is  in  a  position  to  consider  calmly  the  cost — the  cost  not  only  to  the  warring 
countries  but  to  all  humanity — the  cost  in  terms  of  civilization. — The  Editors. 
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AR  lords,  peace   ^ 
tried  to  outdo    . 
war.     Gen-     4.-" 
English 
rate,  and  the 


But — assuming  this  to 
when    bought    over    the 
cost  ?     What  does  it  cost, 
cents  to  the  warring 
after  effect,  paid  by  all 

And — w  h  a  t  e  V  e  r  the 
is  the  thing  worth  what 
is    paid    for    it?      When 


advocates,  and  novelists  have  for  generations 
each  other  in  painting  awful  pictures  of 
eral  Sherman's  "War  is  Hell"  is  now  an 
classic.  It  is  the  shortest,  the  most  accu- 
most  vivid  of  them  all. 
be  both  true  and  orthodox — what, 
counter,  does  this  brand  of  hell 
Sx  not  in  dollars  and 
"*  nations,  but 
civilization? 


any    nation 

walks  up  to  the 

counter     of     its 

war     office     and 

exchanges  its  men 

and  its  money  for  a 

war,    is    the    package 

which  it  carries  away 

equal   in   value   to   the 

things  sacrificed  ?     Is 

war  ever  a  bargain  or 

is    it    always    a    bunco 

game  ?    But  particularly, 

is  or  can  war 

be  localized ; 

is  the  cost 

paid    on    the 


of  the  WAR 

H.  Cashing* 


GERMANVS  CROWN  PRINCE  AND  STAFF 

"England  has  control  of  certain  markets  today;  Germany  wants  them 

and  has  been  a  trifle  too  successful— for  Great  Britain's  comfort— in 

taking  them.    England  has  been  uneasy,  even  furious."    In  turn,  all 

the  nations  fear  Russia  if  she  gets  started  in  world  trade. 

spot  or  is  there  a  cost  which  must  be  paid  by  all 
humanity  ? 

War  invariably  is  declared  by  a  ruler  and  his 
cabinet,  supported  by  a  congress  of  legislators. 
Is  the  hurling  of  men  into  slaughter  the  only  way 
open  to  these  men  to  harmonize  existing  differ- 
ences? Isn't  it  true  that  war  is  never  a  means 
to  an  end  but  only  a  means  to  a  beginning?  Isn't 
it  a  barbaric  preliminary;  not  a  civilized  finality, 
at  least  in  the  sense  it  is  intended  to  be  final? 

But,  putting  all  other  questions  aside,  how  do 
cost  and  value  compare?  What  does  humanity 
get  in  return  for  what  it  pays  ? 

As  this  is  written,  my  work  table  is  buried 
beneath  a  pile  of  fresh  and  musty  books,  papers 
and  reports — all  of  this  litter  has  to  do  with  war. 
On  the  far  right-hand  corner — to  begin  at  the 
edge  and  work  to  the  center — is  a  great  volume 
opened  to  one  page  where  the  armament  of  the 
world  is  reduced  to  three  English  measures — bulk,  hitting  power,  and  cost.  Its 
next  neighbor  is  a  voluminous  report — translated  from  the  French — which  reduces 
the  expense  of  modern  war  to  the  cost  per  man  per  day ;  the  author  of  this  docu- 
ment is  a  considerate  man,  for  he  includes  "support  of  population  without  means" 
and  "damages  to  towns,  bridges,  railways,  etc."     On  the  far  left-hand  corner  is 


Crown  Prince  Alexander  of  Servia 

His  father.  King-  Peter,   is  too  feeble  to 

handle  affairs  of  state  and  this  youth  holds 

his  nation's  destiny.. 
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a  thesis — written  by  a  crusty,  but  learned 
American — which  shows  how  much  is 
spent  in  any  great  war  to  wound  men 
and  then  how  much  is  spent  to  treat  the 
wounds  and  save  the  patients.  Literally 
scrambled  in  the  foreground  and  over- 
flowing upon  the  floor  are  books,  pamph- 
lets, reports,  and  papers.  One 
tells  of  arms  that  were  invented, 
bought,  distributed,  and  dis- 
carded as  obsolete  before 
they  were  used.  Another 
opinionated  pamphleteer 
measures,  in  sinister  sen- 
tences, the  cost  to  succeed- 
ing generations  of  pension- 
ing those  who  fought  and 
were  wounded.  Several 
volumes — selected  at  ran- 
dom from  a  bulging 
library — go  exhaustively 
into  the  cost  to  humanity 
of  fighting  and  enduring 
the  evils  which  rode  into 
the  war-swept  zone  on 
the  skirt  of  the  pursuing 
famine    and    pestilence. 

At  the  end  of  every 
statement  is  a  footing — 
how  human  nature  likes 
to  play  the  bookkeeper ! 
— which  shows  the  cost 
in     dollars     and     cents. 
One  comes  to  the  end  of  it  with  the  idea 
that,  in  this  commercial  era — if  not  in- 
deed  in  all  time — the  common   denom- 
inator of  all  human  action  is  the  dollar. 

The  whole  foundation  upon  which  this 
library  was  built  is  hopelessly  wrong. 
The  dollar  may  pay  the  legal  cost  of 
operation ;  it  cannot  measure  the  real 
cost  to  humanity  at  large. 

Disgusted  with  this  whole  method  of 
measuring  cost,  I  was  just  about  to  sweep 
the  table  clear  of  its  litter,  when  a  calm, 
even  voice  came  through  the  open  win- 
dow. Only  a  moment  before  a  news- 
boy's shrill  nasal  twang  had  announced: 
"Six  thousand  Germans  killed  !"  There- 
upon followed  a  sigh;  and  a  voice, 
vibrant  with  sorrow  and  everlasting 
regret,  said: 


"A  hundred  years  of  civilization 
crumpled  and  thrown  into  the  waste 
basket." 

"A  hundred  years  of  civilization!" 
That  phrase  was  a  flash,  in  tht  light  of 
which  the  nations  of  the  world  passed 
in  review.     In  that  instant  of  illumina- 

KiNG  Nicholas  of  Montenegro 
Under  certain  conditions  his  men  are  wonderful  figrhters. 

tion,  I  saw:  that  Russia 
had  modified  a  bureau- 
cratic autocracy  to  permit 
a  Duma ;  that  Japan 
had  crawled  out  of  an 
aristocratic  barbarism 
and,  by  choosing  Eng- 
land's form  of  govern- 
ment, was  catching 
step  with  the  Occident ; 
that  China  had  become  a 
republic  and  was  de- 
manding that  education 
replace  superstition ;  that 
the  unspeakable  Turk  was 
at  last  driven  from  Europe ; 
that  the  Serbs,  having  con- 
ceived a  new  ideal,  were 
struggling  for  racial  unity; 
that  Portugal  was  a  republic ; 
that  France,  its  aristocracy 
destroyed,  was  deliberately 
building  national  wealth 
on  the  nourished  thrift 
of  its  individuals  rather 
than  on  corrupt  accretions  of  its  banks 
and  its  corporations ;  that  England  was 
beginning  to  take  from  its  nobility  about 
all  they  had  inherited,  save  the  privilege 
of  maintaining  strict  social  seclusion,  and 
consciously  was  building  its  hope  of  a 
future  on  the  increasing  comfort  of  its 
workers ;  and  that  the  United  States  was 
throwing  off  those  vicious  forms  of 
privilege  which  came  to  us  on  the  heels 
of  the  civil  war.  And,  it  is  this  "hundred 
years  of  civilization"  that  has  been 
"crumpled  and  thrown  into  the  waste 
basket."  The  men  of  the  earth  had  set 
out  to  build  a  social  tower  of  Babel  and 
the  rulers  declared  war  to  bring  another 
confusion  of  tongues.     Again  the  place 
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where   the   tower    was 
built  will  be  forgot- 
ten.   That  is  one 
quite  real  and 
awful  cost  of 
war.    Yet  no 
mere  dollars 
can  ever 
express  or 
measure  it. 

When 
the  s  u  b- 
m  e  r  g-  e  d 
peoples  of 
the     world 
pay    to    the 
war  office 
the  best  of 
their  blood  for 
a  blasted  hope 
touching   equality 
and     social     progress, 
are    they   getting   a   bar- 
gain?   Is    the    thing    worth 
what  it  costs? 

The  world  cannot  lay  aside 
this    social    thought,    make    for    a 
while  a  companion  of  war,  and 
then   take   up,   un- 
harmed,   the   old 
idea 
again.     |5r 


Concealed  Death 
A  German  field  (run  pit. 


It  cannot  be  done ;  the 
thoughts  of  a  race- 
wide  brotherhood 
and  of  murder 
are  too  far 
apart. 
My  good 
ne  i  g  h  b  o  r 
had  kindly 
.  put  his 
finger 
upon  one 
cost  of 
war  which 
cannot  be 
m  ea  su  red 
by  gold  and 
which  must  be 
paid  by  the 
whole  race.  This 
was  one  cost  result- 
ing from  the  acts  of  a 
few  which  must  be  paid 
by  all.  I  wondered  if  there 
were  others.  ^^ 

In  one  of  those 
ponderous 
volu  mes 
which 
litter  my 
work    table,    *v  ',T7 
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I  have  just  come  upon  a  tedious  and  dull 
treatise  on  the  all-but-forgotten  Ku-Klux 
Klan.  Once  in  an  idle  hour  I  read  it. 
Today  this  piece  of  obsolete  information 
brings  up  another  of  those  costs  of  war 
which  no  one  can  measure  but  all  must 
pay.  Those  overwrought  men  feared  that 
Northern  men  might  overrun  the  con- 
quered South  and  that  the  cross-breeding 
of  black  and  white  would  degrade  the 
race.  This  was  the  natural  result  of  an 
awakening,  through  war,  of  sectional  and 
of  racial  consciousness ;  it  was  the  first 
vivid  and  intense  expression  of  the  new- 
born realization  that  in  some  essentials 
the  South  was  different  from  the  North 
and  that  the  white  man  was  different 
from  the  negro. 

Our  little  brush  with  Spain  quickened 
an  evil  racial  consciousness — the  realiza- 
tion that  there  is  difference  between  the 
Latin  and  the  Anglo-Saxon.  Because  of 
it,  the  Cubans  resent  with  the  hot  hate 
of  Latin  blood  our  notion  that  a  lighter 
skin  signifies  a  superior  being.  Our  pre- 
sumptions in  Mexico — warranted,  per- 
haps, in  ethics  and  in  broad  consider- 
ations of  humanity — intensified  this  Latin 
hatred.  We  have  paid  two  such  debts  to 
war;  we  know  about  such  things. 

Therefore,  separated  from  Europe's 
war  by  three  thousand  six  hundred  miles 
of  water,  we  will  admit  out  of  hand  that 
"over  there"  class,  racial,  and  national 
consciousness    is    being 


of  war. 


given  new  impetus.  We  can  see  how  war 
can  and  will  divide  that  cramped  area 
into  small  political  units  consumed  by 
their  own  hostilities.  But,  in  smug  com- 
placency, we  congratulate  ourselves  that 
the  Atlantic,  which  separates  us  from  it 
all,  assures  us  that  Europe's  new  plague 
cannot  come  near  to  us. 

On  this  point  I  am  not  reassured  in  the 
way  I  should  like  to  be.  We  negotiate 
distances  so  easily  today  that  a  matter 
of  mere  miles  isolates  and  segregates 
nothing — not  even  a  plague. 

Only  yesterday,  racial  lines  were  all 
but  obliterated.  So  long  as  man  fixed 
his  mind  only  on  commerce,  a  worker 
was  a  worker  wherever  he  went.  Now 
the  war  thought  has  supplanted  the  com- 
mercial thought.  A  man  has  ceased  to 
be  a  worker  and  has  become  a  citizen  of 
a  nation.  The  world  is  divided  between 
the  Entente  and  the  Alliance.  The  co- 
workers have  become  enemies  and  race 
or  national  consciousness  predominates. 
That  applies  around  the  world.  If,  in 
the  United  States,  Europe's  race  con- 
sciousness is  mingled  with  that  of  our 
awakening,  our  own  peace  is  gone,  along 
with  that  of  the  world.  What  will  the 
submerged  of  the  world — set  at  each 
other's  throats  by  this  struggle — think  of 
the  war  which  they  bought  with  their 
best  blood  and  their  gold?  Where  they 
see  it  invading  and  embittering  their  life 
and  their  work,  will  they  think  it  a  bar- 
Yet,  this  is  one  of  the  big  costs 


•«T.  Nnra  aut 

"On  a  Business  Basis,  Does  War  Pay  ?" 

The  cost  in  dollars  of  havingr  this  infantry  in  the  field  is  small  in  comparison  to 

tbp  ulticnatf!  cost. 


It  is  not  a  cost  which  gold 
can  measure.  It  is  a 
cost  paid  alike  by  all 
the  world. 

There  is,  in  all  war, 
another  cost — a  big  un- 
charted cost  which  is 
paid  by  the  business 
worlds.  Of  all  costs  it 
is  the  least. 

With  true  Yankee 
love  of  a  trade,  the 
average  American 
wants  everythin g — 
even  war — reduced  to  a 
business    basis.     I     am 


Duma. 

not  the  one  to  deny  him ;  I  get  my 
fun  by  talking  shop.  But,  to  talk  shop 
in  connection  with  war  is  not  to  compute 
the  cost  of  the  harness,  the  guns,  the 
projectiles,  and  the  fortifications.  In- 
stead, it  is  to  talk  of  the  markets  which 
war  is  supposed  to  open.  It  is  to  gossip 
about  "commerce  following  the  flag"  and 
to  speculate  on  what  flag  will  go  where 
and    whose    commerce    will    follow    it. 


THE   ADV.\NCING  LINE  OF  GERMANS 

"War  is  declared  by  a  few  men  in  one  nation;  the  cost  is  paid  by  the  people 

of  all  the  world." 

Somebody's  commerce  follows  some  nation's  flag,  but  the 
business  and  the  emblem  do  not  always  agree. 

Today,  all  Europe  has  gone  to  war  to  establish  national 
supremacy  in  certain  markets.     I  hardly  dare  hope  that 
either  this  or  the  following  statements  will  go  unchal- 
lenged ;  still  my  study  convinces  me,  at  least,  that  they 
are  true.     That  is,  England  has  control  of  certain  markets 
today;  Germany  wants  them  and  has  been  a  trifle  too  suc- 
cessful— for  Great  Britain's  comfort — in  taking  them.    Eng- 
land has  been  uneasy,  even  furious.    Russia  has  a  vast  wealth 
of  natural  resources — lumber,  coal,  minerals,  and  rich  soil — 
which  are  awaiting  development  and  need   markets.    The 
other  countries,  knowing  they  will  be  left  behind  if  Russia 
ever  starts,  have  tried  to  keep  her  from  getting  started ;  they 
have  blocked  her  outlet  to  markets. 

That    is,    European   nations,   finding  themselves   without 

many  of  those  things  which  make 
Czar  of  Russia  r  r   i   u      •  ^.v 

Of  late  years   his    bureaucratic      ^O^   SUCCCSSful   busiUeSS   competition. 

autocracy  has  been  modified  by  the    are   trying   to    rcmovc   Commercial 

inequalities  with  the  sword.  They 
are  taking  fifty  million  dollars  a  day  out 
of  their  business — already  starved  in 
many  ways — to  spend  it  on  war,  which 
does  not  help  but  destroys  their  trade 
even  as  it  destroys  the  factories  and 
farms  which  support  that  trade.  From  a 
cold  business  point  of  view,  this  proves 
that  war  over  markets  is  outright  fool- 
ishness. In  itself  it  makes  impossible 
the  thing  for  which  it  is  fought. 


m 


174 


TECHNICAL   WORLD    MAGAZINE 


Another  thing  I  would  ask  you  to  re- 
member. No  nation  wars  to  keep  its 
home  markets ;  it  fights  only  to  broaden 
its  business  zone  beyond  its  boundaries. 
That  is,  it  fights  to  engage  in  export 
trade.  There  are  several  fundamental 
laws  of  all  export  trade.  One  is  that 
sales  of  manufactured  articles  are  made 
by  countries  which  have  learned  to  pro- 
duce to  countries  which 
have  not  learned  to 
produce.  Eng- 
land sells  us 
woolen 
gfoo  d  s 


tries — like  England — and  countries  hav- 
ing small  development — ^like  India  or 
South  America.  The  manufactured 
article  costs  more  than  the  raw  material. 
Therefore,  if  the  undeveloped  country 
should  buy  as  much  bulk  as  it  sells,  it 
would  soon  be  bankrupt.  Exporting 
countries  make  it  a  practice  to  adjust 
their  export  prices  to  move  as  great  bulk 
as  possible.  They  name  a 
lower  price  on  that 
percentage  of 
goods  which 
they  sell  in 
export 


gOPYHI6HT INT.  NEWfi  fa 


EMPEROR  FRANZ  JOSEPH  OF  AUSTRIA 
He  was  in  the  middle  of  the  ring  when  the  world's  greatest  open  fight  was  started. 


because  we  have  not  learned  to  make 
them  cheaply.  On  the  same  basis,  any 
country  can  sell  machines  and  manufac- 
tured articles  to  South  America  because 
it  has  not  been  developed  to  the  point  of 
producing  them. 

The  second  fundamental  law  is  that 
the  export  trade  proceeds  upon  an  ex- 
change of  manufactured  articles  for  raw 
materials.  For  example,  we  can  sell 
rough  ores,  lumber,  and  the  like  to  Japan 
and  buy  manufactured  articles.  Europe 
can  sell  machinery  or  manufactured  ar- 
ticles to  South  America  and  take  in  ex- 
change cattle  or  natural  farm  products. 
We  sell  raw  cotton  to  England  and  buy 
the  cotton  goods. 

If  you  will  study  the  export  mkrkets 
you  will  discover  that  the  "export  trade" 
is  mostly  between  highly  developed  coun* 


markets  than  they  name  on  the  largest 
percentage  they  sell  at  home.  As  I  see 
it,  the  export  market  is  more  a  spillway 
for  over-production  than  it  is  a  source 
of  profit. 

If,-as  this  indicates,  all  export  business 
is  done  either  on  a  ridiculously  small  mar- 
gin OF  none  at  all,  how  long  will  it  take 
the  Warring  European  nations  to  pay, 
with  the  "profits"  they  make  off  con- 
quered markets,  the  principal  and  inter- 
est of  a  war  debt  which  grows  at  the  rate 
of  fifty  millions  a  day? 

On  a  business  basis,  does  war  pay?  Is 
it  worth  what  it  costs?  Especially  does 
it  pay  when  it  is  a  matter  of  the  most 
common  knowledge  that  a  nation  may,  by 
force,  keep  a  market  wide  open  to  its 
subjects  without  being  able  to  assure 
that  anyone  in  that  market  will  buy  a 


THE  BRITISH    SHIP  DRAKE 
"War  never  was  a  barg^ain.    On  tlie  contrary,  it  entails  costs  that  can  never  be  paid." 

single  pound  of  its  goods?     Shells  from  these   conclusions   naturally   are   arrived 

dreadnaughts  may  open  a  market ;  they  at  without  further  discussion : 
cannot  force  unconvinced  consumers  to  War  is  declared  by  a  few  men  in  one 

buy.  nation ;  the  cost  is  paid  by  the  people  of 

This  article  has  viewed  war  from  three  all  the  world, 
angles.     If    the    foregoing    is    accepted,  (Continued  on  page 302) 


LIGHTS  OF  BRITISH  DREADNAUGHTS  AT  SPITHEAD   BEFORE  THE  WAR  BEGAN 
"Shells  from  dreadnaughts  may  open  a  market;  they  cannot  force  unconvinced  consumers  to  buy." 
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JOB-FINDING- 
and  MAN-HUNTING 


By  Gilson  Gardner 


The  job  and  the  man  must  be  brought  together.  The  private  employment 
agencies  have  failed  because  they  are  run  for  private  profit;  the  state  agencies 
have  failed  because  their  jurisdiction  is  local.  Congress  is  fighting  out  the 
problem  of  the  unemployed  and  is  planning  revolutionary  legislation  which  will 
allow  the  National  Governm,ent  to  smooth  the  path  of  employer  and  worker ,  and  to 
stamp  out  the  fraud  now  practiced  upon  those  least  able  to  bear  it. — The  Editors. 


JOHN  SMITH  was  out  of  a  job. 
Smith  was  one  of  a  number  of 
other  men  similarly  situated. 
They  all  applied  for  jobs  at  an 
"employment  agency"  in  the  city 
of  Detroit,  Michigan. 

On  the  eighth  day  of  June,  1914,  the 
operator  of  this  agency  was  sentenced 
to  serve  ninety  days  in  the  workhouse 
without  the  option  of  a  fine  by  Judge 
Connolly.  From  a  Detroit  daily  of 
that  date,  I  quote  the  story : 

"The   court  blamed  for  the 

death  of  one  man  and  the  suffering  of 
many  more  whom  he  sent  into  the 
wilds  of  Minnesota  for  jobs.  This  man 
conducted  an  employment  agency  and 
was  arrested  and  convicted  several 
times  for  violation  of  the  law.  He 
promised  a  Federal  officer  to  close  his 
place  of  business.    The  Federal  officer 

was  transferred  to  Chicago  and 

opened  another  agency.  A  gang  of 
men  were  sent  to  Minnesota  by  him. 
He  told  them  jobs  were  waiting  for 
them.  He  accepted  their  fees  and 
shipped  them  to  the  woods.  One  man 
was  killed  by  being  struck  by  a  train, 
the  others  undergoing  suffering  before 
they  could  get  back.  The  arrest  fol- 
lowed on  a  charge  of  violating  the  em- 
ployment agency  laws.    pleaded 

for  mercy  but  was  refused." 
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That  is  the  story  in  a  nutshell  of  the 
private  employment  agency.  It  states 
one-half  of  the  problem  which  civiliza- 
tion today  faces  in  the  eternal  question 
of  The  Man  and  the  Job. 

Hon.  Wm.  J.  MacDonald  of  Michi- 
gan, member  of  the  House  of  Repre- 
sentatives, June  third,  introduced  into 
the  House  a  bill  (H.  R.  17017),  "To 
provide  for  the  establishment  of  a  Na- 
tional Employment  Bureau  under  the 
direction  and  supervision  of  the  Secre- 
tary of  Labor."  Before  the  House 
Committee  on  Labor,  Mr.  MacDonald 
— himself  a  member  of  the  committee — 
stated  the  problem  of  the  man  who 
wants  work,  is  willing  to  work,  but 
can't  get  work. 

"I  doubt,"  said  MacDonald,  "whether 
there  are  any  of  us  except  those  inves- 
tigators who  are  brought  into  direct 
contact  with  the  problem  of  the  unem- 
ployed, who  realize  what  a  tremend- 
ously vicious  system  the  present  pri- 
vate employment  agencies  comprise. 
It  is  rather  a  strange  commentary  on 
our  industrial  and  social  system  that 
the  most  unfortunate  class,  the  weakest 
class  we  have,  are  made  most  cruelly 
the  victims  of  fraud  and  actual  robbery 
when  they  are  seeking  to  obtain  em- 
ployment that  will  give  them  a  bare 
existence." 
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The    Commissioner    of 
Licenses  of  New  York 
has  under  his  charge 
the  administration 
of  the  law  concern- 
ing  the    licensing 
of  employment 
agencies.     In  his 
annual  report  for 
1913,  appears  the 
following  para- 
graph:   "M  e  n 
afe  told  that  they 
are  going  to  do 
grading  work, 
and    when    they 
are  shipped  fifty 
or  a  h  u  n  d  r  e  d 
miles   outside   of 
New    York    they 
find  that  they 
have  to  work 
standing  up  to 
their  knees  in 
water.     Some    are 
told    they    have    to 
work  on  roads,  and 
find  that  they  must  go 
into  tunnels.    Good 
sleeping    quarters    are 
promised    to    some,    who    are 
then    made    to    sleep    on    the 
floors  of  shanties  without  even 
straw  to  lie  upon.    Proper  food 
and  cheap  board  are  described, 
which  turn  out  to  be  unfit  food 
furnished  at  extortionate  prices 
by  the  purveyor.     Men  are  led 
to  believe  that  they  can   earn 
three  dollars  a  day  when  fre- 
quently they  can  not  earn  one 
dollar  a  day  and  must  pay  the 
greater  part  of  it  for  food  and 
sleeping     accommodations.     If 
there  is  a  strike  on  the  works 
and  the  new  hands  are  some- 
times   in    dang-er,    this    fact    is 
concealed.     If    they    have    no 
money  they  can  not  get  away 
and   must  bear  with   the  con- 
ditions, no  matter  how  unfor- 
tunate they  are." 


This    sort    of    testimony 
can  be  gathered  all  over 
the  country,  wherever 
official  investigation 
has  established  the 
facts.     From    the 
report  of  the  Wis- 
consin  Commis- 
sioner   of    Labor 
is  taken  the  fol- 
lowing   brief 
paragraph  which 
tells  the  same 
story    of    fraud, 
oppression,    mis- 
representation, 


Frank  Walsh 
Chairman  of  theCoinmis- 
s>ion  on   Industrial   Rela- 
tions who  is  interested  in 
the  employment  bills. 


VVheH  the  Hungarian  Goes  for  a  Job 

'The  private  ag^cy  has  failed  because  it  is  run  for  private  profit." 

The  GovernmeDt  must  take  up  the  task- 
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and  trickery  on  the  part  of  the  private 
employment  agency : 

"One  contractor  had  hired  three  hun- 
dred men  one  week  and  sent  them  out 
about  one  hundred  miles  on  the  rail- 
road, had  kept  them  three  days,  and 
discharged  them.  These  men  were 
charged  two  dollars  for  their  registra- 
tion. One  dollar  each  for  the  three 
hundred — which  made  three  hundred 
dollars — went  to  the  men  who  hired 
them,  and  the  other  one  dollar 
each — three  hundred  dol- 
lars for  the  three  hun- 
dred employes — went  to 
the  private  agencies. 
Then  he  sent  to  the 
agency  and  said  :  'Send 
me  more  men ;  I  cannot 
use  these  any  longer'. 
So  he  made  another 
change  and  during  the 
week  his  fee  was  six 
hundred  dollars,  and  the 
contractor  of  the  railroad 
got  six  hundred  dollars 
out  of  it.  We  do  not 
know  how  we  are 
going  to  reach  them, 
because  the  con- 
tractors from  an- 
other State  come 
in  and  send  their 
orders  across  the 
border  line." 

The  problem  is 
peculiarly  aggra- 
vated in  the  case 
of  immigrant 
aliens  who  land  at 
the  great  ports  of 
e  n  t  r  y  on  the  At- 
lantic and  Pacific. 
Ignorance  of  the 
language     and     of 


Victor  Murdoch  Has  Introduced  a  Bill  to  Deal 
WITH  THE  Problem 


conditions     in     the 


United  States  makes  the  immigrant 
singularly  susceptible  to  fraud  on  the 
part  of  the  private  agencies. 

Joseph  Mayper,  representing  the 
legislative  committee  of  the  North 
American  Civic  League  for  Immi- 
grants,   testifying    before    the    House 


Labor  Committee,  illustrated  this  point 
by  quoting  two  flagrant  cases  which 
had  come  to  the  attention  of  his  so- 
ciety. 

A  group  of  eight  men  were  sent  out 
by  an  employment  agency  of  New 
York  to  a  steel  mill  in  Pennsylvania. 
They  had  been  promised,  according  to 
their  contracts,  "construction,  machin- 
ist, and  contract  work,"  and  given  as- 
surance that  adequate  provision  for 
board  and  lodging  had  been 
made.  On  arrival  they 
were  placed  in  front  of 
furnaces.  Since  most 
of  them  were  physi- 
cally unable  to  do 
such  work,  they  ap- 
plied to  the  associated 
charities  in  the  vicinity 
for  assistance  in  ob- 
taining work  at  their 
regular  occupations. 
One  of  these  men  had 
been  a  printer,  another 
a  painter,  and  the  third  a 
clerk.  Although  an  in- 
vestigation was  made, 
New  York  State  was  pow- 
erless to  take  any  action,  as 
none  of  the  complainants 
was  within  its  juris- 
diction. 

Again,  an  immi- 
grant in  Chicago, 
Illinois,  wrote  to 
Mr.  Mayper's 
association  that 
he  was  sent  to 
North  Carolina  by 
an  agency  in  New 
York.  Conditions 
were  so  u  1 1  e  r  I  y 
m  i  srepresented 
that  he  left  his  employment,  gradually 
working  his  way  back  to  Illinois. 

The  reason  fraudulent  agencies  can 
exist  and  wring  dollars  from  almost 
dollarless  men  is  that  there  are  menless 
jobs  and  jobless  men  who  should  be 
brought  together.  For  example,  con- 
sider   the    agricultural    situation    this 


WHERE  THE  LABOR  PROBLEM    STARES 

YOU  IN  THE  FACE 
Every  man  in  the  bread  line  has  the  right  to  help 

himself  to  a  ifenerous  portion.  — 

year  in  the  middle  west.  The  wheat 
crop  of  the  state  of  Kansas  this  year, 
instead  of  being  the  normal  seventy-five 
million  bushels,  is,  according  to  the 
United  States  Department  of  Agricul- 
ture estimates,  the  greatest  in  the  his- 
tory of  the  country.  The  States  of 
Nebraska,  Kansas,  and  Oklahoma,  adver- 
tising in  the  St.  Louis  papers  on  the 
eve  of  the  harvest,  pleaded  for  some 
eighty-five  thousand  extra  harvest 
hands  to  save  the  crops.  This  may  be 
an  unusual  number,  due  to  the  unprece- 
dented crops,  but  every  summer  is  at- 
tended by  a  similarly  imperative  cry 
from  the  farming  districts  for  harvest 
hands  to  save  the  crops.  At  the  same 
time  in  our  great  cities  there  are  many 
men  capable  of  doing  the  work  which 
needs  to  be  done  in  the  fields.  Very 
many  of  the  foreigners  coming  to  the 
United  States  are  agriculturists  and 
tilled  the  land  in  their  home  countries. 
But  because  no  system  exists  for 
bringing  these  men  into  touch  with  the 
waiting  jobs,  most  of  them  remain  in 
the  perts  -ef -entryr  -glHtt4ng  the  laboi^ 


market  in  the  seaport  cities,  instead  of 
supplying  the  needs  of  the  fields. 

And  just  behind,  pressing  hard  on 
the  problem  of  bringing  the  manless 
job  and  the  jobless  man  together,  is  the 
general  problem  of  unemployment ;  the 
social  and  economic  fact  that  there  are 
times  when  there  are  not  enough  jobs 
to  go  around. 

In  1901  the  Federal  Bureau  of  Labor 
made  an  investigation  of  twenty-five 
thousand  families  to  obtain  statistics 
as  to  the  cost  of  living.  As  an  incident 
to  that  investigation,  the  agents  of  the 
bureau  found  that  out  of  twenty-five 
thousand  heads  of  families,  forty-nine 
per  cent  were  idle  part  of  the  year. 
These  were  all  able-bodied  citizens, 
classified  by  the  bureau  as  receiving 
less  than  twelve  hundred  dollars  a 
year. 

The  Commission  on  Unemployment 
of  New  York  in  1909  made  a  report  on 
the  conditions  in  New  York  City. 
Their  conclusion  was  that  in  normal 
times  of  business  activity,  in  all  sea- 
soas-ot-the  year,  except -winter,  the 
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average  unemployment  among  able- 
bodied  men  is  three  per  cent.  During 
the  winter  the  percentage  is  estimated 
by  the  commission  at  from  eight  to  ten 
per  cent,  and  during  periods  of  indus- 
trial depression  the  figures  range  from 
fifteen  per  cent  up  as  high  as  thirty 
per  cent.  These  percentages  are  given 
for  skilled  workers — for  unemployed, 
not  for  the  unemployable. 

How  to  reduce  the  percentage  of  the 
unemployed    is    the   problem.     In    at 
tempting  to  solve  it,  two  methods 
have  been  tried — the  private  em- 
ployment agency  and  the  state 
employment    agency.     Both 
these  have  failed. 

The   private   agency   has 
failed  because  it  is  run  for      / 


Author  of  a  House  Bill  on  Em 

ployment 
W.  J.  McDonald  is  a  lawyer  of  th( 
Michigan  copper  country. 


private  profit ;  the  state  agency  because 
it  lacks  power  outside  the  boundaries  of 
the  State. 

The  private  employment  bureau 
agent  is  interested  solely  in  collecting 
his  fee  for  furnishing  the  job.  These 
fees,  as  shown  by  statistics  from 
United  States  Labor  Bulletin  No.  109, 
run  from  fifty  cents  up  as  high  as  four- 
teen dollars  for  secur- 
ing a  position. 
Out  of 
fifty- 


Next  Door  to  the   Girls' 

GRANT  Home 

The  employment  agency  is  the  first 

thing  that  would  be  noticeable  to  the 

foreigners. 
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nine  agencies  listed,  three 
charged  fees  from  eleven  to  four- 
teen dollars  for  securing  a  posi- 
tion ;  twelve  charged  from  six  to 
ten  dollars  ;  twenty-three  agencies 
charged  from  three  to  five  dol- 
lars ;  three  charged  between  two 
and  three  dollars ;  thirty-eight 
charged  from  one  to  two  dollars ; 
while  fifteen  charged  between 
fifty  cents  and  one  dollar.  Em- 
ployment agencies  perform  a 
social  service ;  they  are  supposed 
to  put  the  man  and  the  job  in 
touch  with  one  another  to  the 
mutual  advantage  of  employer 
and  employe.  But  a  social  serv- 
ice performed  for  private  profit 
always  results  in  abuses  in  many 
of  the  agencies,  as  shown  in 
exorbitant  charges,  fraudulent 
acts,  and  impositions  of  all 
kinds. 

Seventeen  of  the  States  have 
sought  to  mitigate  the  evils  of 
private  employment  agencies  by 
establishing  state  agencies.  The 
difficulty  which  they  meet  is  the 
fact  that  they  have  no  control 
over  laborers  sent  across  state 
lines.  Interstate  commerce  in  labor  is 
beyond  their  jurisdiction. 

The  problem  is  clearly  a  national 
one,  and  the  remedy  is  one  which  can 
be  applied  by  the  federal  government 
alone.  And  there  is  at  the  present  time 
every  indication  that  the  House  Com- 
mittee on  Labor  will  report  out  and 
bring  up  on  the  floor  some  bill  for  a 
national  labor  exchange,  under  the  jur- 
isdiction of  the  Secretary  of  Labor. 

Three  propositions  are  actually  be- 
fore the  committee.  One  is  a  series  of 
suggestions  made  by  the  United  States 
Commission  on  Industrial  Relations,  of 
which  Frank  Walsh  of  Kansas  City  is 
Chairman;  the  second  is  a  bill  intro- 
duced by  Representative  Victor  Mur- 
dock  of  Kansas ;  and  the  third  is  the 
bill  introduced  by  Representative  Mac- 
Donald  of  Michigan. 

The  MacDonald  bill  is  unique  in  the 


Bkingi.ng  tuk  J(.)ij  and  the  Man  Together 

"The  reason  fraudulent  agencies  can  exist  and  wring  dollars  from 

almost  dollarless  men  is  that  there  are  menless  jobs  and  jobless  men 

who  should  be  brought  together." 


field  of  such  legislation.  While  the 
other  suggested  legislation  covers 
merely  the  establishment  of  an  employ- 
ment bureau  within  the  Department  of 
Labor,  which  would  seek  to  cooperate 
with  the  various  private  and  state  em- 
ployment bureaus,  the  MacDonald  bill 
proposes,  at  practically  no  considerable 
additional  cost,  to  utilize  the  already 
existing  machinery  of  the  postoffice  de- 
partment to  establish  57,839  labor  ex- 
changes in  the  postoffices  of  the  coun- 
try. The  plan  is  entirely  new,  but  ap- 
parently so  practicable,  that  it  seems 
certain  the  Labor  Committee  will 
adopt  the  main  features  of  the  bill. 
This  is  also  indicated  by  the  fact  that 
MacDonald  has  been  made  chairman  of 
the  sub-committee  to  consider  the  leg- 
islation. 

The  MacDonald  law  would  create  a 
National    Employment    Bureau,    with 
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headquarters  in  Washington,  and 
branches  in  large  labor  centers,  under 
the  jurisdiction  of  the  National  Em- 
ployment Bureau  Commission  of  three 
members,  two  to  be  appointed  by  the 
.Secretary  of  Labor  and  the  third  by 
the  Postmaster  General.  Every  post- 
office  in  the  United  States  would  be 
made  a  labor  exchange,  and  the  post- 
masters would  be  constituted  "labor 
exchange  agents".  The  United  States, 
under  this  bill,  would  be  divided  into 
zones  not  greater  than  ten  thousand 
square  miles  in  area.  Certain  post- 
offices  within  these  zones  would  be 
designated  central  labor  exchanges, 
with  jurisdiction  over  the  other  offices 
within  the  zone.  The  bill  provides 
that  any  person,  company,  or  corpora- 
tion may  make  application,  on  payment 
of  a  fee  of  fifty  cents,  and  ten  cents 
extra  for  each  employe  additional,  for 
the  services  of  any  trade,  calling,  pro- 
fession, or  occupation,  to  the  nearest 
postoffice,  stating  the  nature  of  the 
labor  required,  the  compensation,  the 
hours  of  labor,  and  a  declaration 
whether  a  strike  or  lockout  is  in  prog- 


ress or  pending  in  the  establishment 
where  the  work  is  to  be  done. 

On  the  other  hand,  any  person,  male 
or  female,  over  sixteen  years  of  age, 
may  make  similar  application  for  work, 
on  blanks  provided,  containing  means 
of  identification,  the  work  desired,  and 
other  information  required.  For  per- 
sons not  having  an  immediate  income 
of  one  dollar  per  day,  the  service  is 
free.  For  others,  the  fee  is  to  be  fifty 
cents  for  each  application.  The  ex- 
change agent  at  the  postoffice  posts 
daily  in  a  conspicuous  place  the  two 
lists — one  of  jobs  open  for  applicants; 
the  other  of  persons  seeking  jobs. 

Any  application  not  filled  within 
twenty-four  hours  from  filing  is  auto- 
matically forwarded  to  the  central 
labor  exchange  of  the  particular  zone 
involved.  The  central  exchange  tabu- 
lates and  sends  to  every  postoffice  in 
its  district  every  day  the  lists  that 
come  in  to  it.  Thus  the  applicant  for 
work  is  given  an  opportunity  to  find 
a  job  near  at  home;  if  he  fails  in  this, 
his  opportunity  is  extended  to  all  the 
other  points  within  the  zone  in  which 


A  CORNER  OF  THE  BIG  DINING  ROOM    AT  ELLIS  ISLAND  WHERE  THE   IMMIGRANTS   ARE  RE- 
CEIVED BY  THE  GOVERNMENT 
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he  lives.  Advertisements  may  also  be 
placed  at  the  rate  of  twenty-five  cents 
for  fifteen  words  in  the  weekly  bulle- 
tin, which  is  authorized  by  the  bill  to 
be  issued  by  the  central  bureau  at 
Washington,  and  to  go  to  every  post- 
office  in  the  United  States.  Thus,  at  a 
cost  of  seventy-five  cents,  any  em- 
ployer, or  any  would-be  employe,  may 
make  his  wants  known  to  the  whole 
country. 

The  Bureau  is  authorized  under  this 
bill  to  furnish  transportation  to  per- 
sons obtaining  employment  through 
its  service,  the  amount  to  be  paid  back 
in  full  or  in  installments,  under  such 
regulations  as  may  be  determined  to 
be  practicable.  The  Bureau  is  also  au- 
thorized to  furnish  transportation  at  a 
reduced  rate,  or  even  free,  when  cir- 
cumstances warrant.  The  Commis- 
sioners are  to  have  powers  of  investi- 
gation and  mediation  in  cases  of  strikes 
and  labor  disturbances. 

The  bill  has  the  advantage  of  pre- 
senting a  plan  which  will  be  cheap  in 
operation,  and  yet  efficient  from  the 
start.  In  many  cases  no  additional  em- 
ployes would  be  needed.  The  posting  of 
the  blanks  each  day  could  be  done  by  the 
postmaster  in  a  few  moments.  It  is  esti- 
mated that  the  modest  fee  of  fifty  cents, 
charged  only  to  those  who  have  an  in- 
come of  one  dollar  a  day,  together  with 
the  fee  paid  by  the  employers  who  use 
the  service,  will  provide  practically  all  the 
money  necessary  to  make  the  service 
entirely  self-supporting. 

The  bill  would  undoubtedly  have  one 
result  that  is  enormously  important  to 
the  United  States — that  is,  it  would 
tend  to  keep  the  farm  laborer  on  the 
farm.  Mr.  D.  B.  Wheeler,  of  Washing- 
ton, D.  C.,  who  helped  Representative 
MacDonald  in  drawing  the  proposed 
bill,  pointed  out  this  feature  before  the 
committee  during  the  hearings.  He 
said :  "You  take  the  rural  communi- 
ties and  the  labor  there  necessarily' 
must  be  trained.  Now,  when  the  farm 
laborer  gets  out  of  employment  and 
goes  to  the  great  cities,  he  does  not  as 
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David  J.  Lewis,  Chairman  of  the  House  Committee 
He  went  into  the  mines  as  a  breaker  boy  in  his  youth. 

a  rule  go  back,  because  he  finds  a  new 
environment  that  is  very  attractive  to 
him;  he  is  lured  by  the  Great  White 
Way,  he  has  movies  and  other  cheap 
attractions,  and  he  thinks  of  the  short 
hours,  and  all  that.  This  is  the  way 
the  bill  takes  care  of  that  situation :  the 
man  is  under  no  necessity  of  going  to 
the  big  centers  to  get  a  job.  When  a 
farm  laborer  looks  for  a  situation  he 
naturally  looks  for  work  at  farming, 
and  any  system  that  would  quickly  put 
him  in  touch  with  the  kind  of  work  to 
which  he  is  accustomed  would  gener- 
ally keep  him  in  that  field  of  labor. 
But  when  the  rural  worker  goes  to  the 
city  he  is  desperate  for  a  job,  and  he 
will  take  anything  he  can  get.     Now, 

( Continued  on  Page  30f) 


WHEN  MEN  ARE  AT  WAR 


Until  the  Soldiers  Swoop 
Down 

With  fathers,  sons,  and  hus- 
bands on  the  firing  line,  the 
German  women  have  already 
taken  up  the  burden  of  field 
labor  that  their  men  may  eat. 
Will  a  conquering  army 
trample  the  growing  crops  be- 
fore the  harvest  can  be  gath- 
ered? They  know  the  danger, 
but  still  they  toil  on  in  the  hot 
sun. 


in* 


Americans  Escaping  thk  War 
Any  way  to  get  out  of  town  suited 
unfortunates  who  were  caught  in 
the  war  zone.  They  piled  trunks 
upon  hay  carts  at  Avricourt. 


Trudging  Down  the  Road  io 

Catch  the  Nearest  Railroad 

TO  THE  Border 


With  Their  Husbands  Fight- 
ing FOR  England 
Armies  must  be  fed  even  though  the 
farmers  and  their  sons  are  not  on 
hand  to  till  the  soil.  The  Irish 
peasant  women  have  responded. 
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ANTI-SKIDDING  MOTOR 
TRUCK  DEVICE 

]\/IOTOR  trucks  used  by  the  Schenec- 
tacly,  New  York,  Street  Railway  Com- 
pany have  been  equipped  with  an  anti- 
skidding  device  which  does  not  wear  out 
the  tires  but  which  is,  nevertheless,  as 
effectual  as  the  ordinary  chains.  Cross 
bars  are  fastened  to  an  ordinary  cable 
chain.  The  chain  is  placed  in  the 
trough  between  the  two  tires  on  each 
wheel  of  the  truck.  The  device  can  be 
placed  on  the  wheel  without  jacking  it 
up  and  after  it  is  fastened,  as  the  wheel 
goes  around,  the  frogs  are  constantly 
changing  their  position,  thus  preventing 
wear  on  any  single  spot  on  the  tire. 
The  invention  is  one  that  should  prove 
of  wide-spread  interest  to  all  owners  of 
trucks  and,  with  the  development  of  the 
power-driven  car,  there  are  now  a  good 
many  thousand  of  them  in  the  United 
States. 


Device  to  Prevent  Truck  from  Skidding 

"Cross  bars  are  fastened  to  an  ordinary  cable  chain.    The 

chain  is  placed  in  the  trough  between  the  two  tires  on  each 

wheel  of  the  truck." 


PRIMITIVE  METHOD  OF  CARRYING  WATER  USED  AT  MAZATALAN,  MEXICO,  DURING  A  SIEGE 
The  besieging-  rebels  had  completely  shut  off  the  water  supply  of  the  city.    The  only  water  which  the  inhabitants  were 
able  to  obtain,  and  then  only  in  very  small  quantities,  was  drawn  in  the  manner  shown  in  the  photograph  across  dreary 

stretches  of  desert  sand. 


POPUIARIZING 
the  MILLIONAIRE'S 

SPORT 


By  Walter 


S.  Hiatt 


A  STOCK  MODEL 

The  company  which  turns  out  a  Vaxkv.  number  of  these  boats  every  year,  on  practically  tho  same  lines,  guarantees  that 

each  boat  is  speedy  enouirh  to  "run  circles"  around  the  fastest  ocean  liner. 


IT  was  at  the  Paris  Exposition  of 
1889  that  the  first  motor  boat,  one 
with  a  Daimler  engine,  was  exhib- 
ited as  a  sort  of  marine  curiosity. 
By  1903,  and  particularly  in  the 
United  States,  wealthy  yachtsmen  be- 
gan to  build  speedy  twenty-one-mile  toys 
like  Napier  I  and  cruising  launches  that 
often  refused  to  cruise  at  all. 

A  few  years  later — in  1907 — Albert 
Hickman,  seeing  a  boy  sculling  swiftly 
over  the  water  on  a  flat  boat  of  six 
spruce  boards,  got  the  idea  for  the  revo- 
lutionary Viper  I,  a  rude  V-shaped  box 


with  a  cheap  two-horsepower  motor,  that 
ran  over  the  water  at  a  twenty-five-mile- 
an-hour  speed.  Since  that  time  there 
have  been  other  boats  of  this  type  that 
race  at  fifty  miles  an  hour.  When  first 
introduced,  this  sea  sled  was  as  new  to 
the  marine  world  as  was  the  first  iron 
ship,  which  the  wiseacres  declared  would 
not  float. 

In  the  past  only  a  J.  Pierpont  Morgan, 
a  James  Gordon  Bennett,  a  Vanderbilt,  or 
an  Astor  could  afford  the  luxury  of  a 
steam  yacht,  costing  anywhere  from  one 
hundred  thousand  to  a  million  dollars, 

W 


BUILT  ENTIRELY  FOR  SPEED 
Every  large  town  in  the  country  which  is  near  water  has  its  local  pride  in  speed  boats.    Some  of  them  have  made  practi- 
cally sixty  miles  per  hour  on  a  short  course.    This  is  F.  D.  Q.  V. 


and  eating  up  thousands  of  dollars  each 
year  in  coal  and  crew.  There  are  only 
ten  thousand  such  yachts  in  the  whole 
world ;  yet  right  here  in  the  United  States 
we  have  three  hundred  thousand  motor 
boats  and  motor  yachts — vessels  within 
reach  of  the  average  man.     Thus,   the 


An  Amphibious  Motor  Boat 
It  runs  on  ice  or  water. 

millionaire  no  longer  holds  a  monopoly 
on  the  pleasures  of  independent  cruising. 
You  can  get  a  splendid  little  water 
runabout  for  a  hundred  and  fifty  dollars  ; 
for  twice  that  sum  you  can  get  a  staunch 
steel  craft  that  will  take  you  and  your 
family  all  the  way  down  the  Mississippi  or 
let  you  buck  the  swift  currents  of  the 


muddy  Missouri.  For  a  sum  ranging  from 
one  to  two  thousand  dollars,  you  can  get 
a  motor  boat  that  will  carry  you  and  a 
half  dozen  others  out  to  sea — across  the 
Atlantic  if  you  have  the  nerve — and  show 
a  clean  pair  of  heels  to  the  average  mil- 
lionaire's big  sail  or  steam  yacht.  In 
this  motor  boat  you  can  race  all 
around  the  winner  of  that  giant 
bottomless  silver  vessel  called 
^  " America' s  Cup" .  If  you 

»         -      \   '-■     are  fond  of  racing,  you 
can  add  a  few  dollars  to 
the  thousand  or  two  you 
have    already    spent    and    buy    a 
dainty  high-powered  boat  that  will 
beat    the   express    trains    running 
north  of  St.  Louis  along  the  Mis- 
sissippi banks  up  to  Mark  Twain's 
old   home ;  or   that   can   play   all 
around  the  swift  liner  Aquitania  as  she 
speeds  up  oflf  Sandy  Hook  for  her  race 
against  wind  and  tide  or  German  cruisers 
to  England. 

Of  course,  if  you  are  a  W.  K.  Vander- 
bilt,  Jr.,  you  can  invest  a  sum  ranging 
from  five  to  fifty  thousand  and  buy  your- 
self a  big  Tarantula  that  can  roam  the 
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world.  Thousands  of  rich  men,  of  whom  one  rarely  hears,  are  doing  this  very 
thing.  Some  of  them  build  themselves  big  river  houseboats,  some  speedy  river 
cruisers,  some  comfortable  roomy  yachts  that  can  travel  anywhere.  For  instance, 
H.  A.  Parsons,  of  Cleveland,  Ohio,  son-in-law  of  the  late  Mark  Hanna,  owns  the 
Mahapa  II,  84  feet  long,  used  for  Great  Lakes  cruising.  Carl  G.  Fisher  of 
Indianapolis  owns  the  Shadow,  a  sixty-six-foot  express  cruiser,  that  can  travel  at 
twenty-eight  miles  an  hour.  One  of  the  fastest  yachts  in  the  world  is  the  Win- 
chester, two  hundred  five  feet  over  all.  two  hundred  tons  displacement,  six  thou- 
sand horsepower  developed  by  two  l^arsons  engines,  owned  by  P.  W.  Rouss. 
C.  H.  Foster,  of  the  Chicago  Yacht  Club,  is  owner  of  the  Natoma,  a  fine  one- 
hundred-nineteen-foot.  three-hundred-horsepower  twin-screw  power  yacht. 

Yes.  decidedly,  that  number  of  three  hundred  thousand  has  a  big  commercial 
import.  There  are  today  eight  hundred  firms,  scattered  over  the  United  States, 
engaged  in  manufacturing  marine  motor  engines  alone.  This  summer  a  little  fire 
on  the  Blue  Bird,  a  one-hundred-foot  power  yacht  of  J.  Palmer  Gavit,  lying  off 
the  New  Jersey  coast,  incurred  five  thousand  dollars'  damage.  Two  hundred 
thousand  dollars'  damage  was  done  to  motor  yachts  in  a  small  fire  on  the  Harlem 
River,  New  York,  during  the  same  season. 

An  index  of  the  commercial  value  of  these  pleasure  boats  is  the  fact  that  two 
million  dollars'  worth  of  them  are  exported  each  year  to  foreign  parts.  Three 
hundred  thousand  dollars'  worth  are  sent  by  American  manufacturers  to  be  used 
on  the  inland  waters  and  seas  of  British  Oceania.  Canada  buys  motor  boats  in 
a  like  sum  from  us.  Argentina  takes  another  hundred  thousand  dollars'  worth. 
One  shipment  of  ten  boats  to  Belgium  once  averaged  two  hundred  thousand  and 
a  shipment  of  fifteen  boats  to  Germany  reached  the  tidy  sum 
of  three  hundred  eighty-two  thousand  dollars.  Consular 
reports  show  that  the  American  motor  boat  goes  to  the 
Euphrates,  to  the  Tigris,  to  the  Amazon — to  every 
river  and  sea  on  the  map. 

Outside  strictly  motor-boat  circles,   the 
motor  boat  has  until  lately  been  looked 
upon    as    a    fancy    sporting    luxury 
chiefly  designed  for  speed  com- 
petition.   Therefore  most  of 
the    public    interest    has 
been  centered  in  the 
spectacular  side 
of    these 
speedy 
thirtv- 


Showing  the  Long  DrawnOut  Lines  of  Vincent 

Astor's  Corcyra 
In  spite  of  her  capabilities  for  speed,  she  is  a  comfort- 
able craft. 


IN  PLACE  OF  A  SUBURBAN  TRAIN 
\V.  K.  X'anderbilt,  Jr.,  uses  the  Tarantula  to  carry  him  from  Great  Neck  to  New  York  every  morning  in  the  summer 

time.    She  is  capable  of  hitfh  speed. 
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BUILT  FOR  SPEED 
It  is  this  kind  of  private  yacht  whose  cost  mounts  into  six  figures.    She  is  both  fast  and  seaworthy. 


M^^. 


SHE  SHOULD  BE  THE  FASTEST  IN  THE  WORLD 

The  Disturber  I V  o{  Chicago  has  eighteen  hundred  horsepower,  or  more  than  any  other  racing  boat,  and  her  owner,  who 

took  her  to  England  to  race  for  the  International  trophy,  claims  over  sixty  miles  an  hour  as  her  speed. 
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and     forty-foot     boats     of     high-power 
efficiency. 

But  otit  of  these  wild  races  at  Monaco, 
off  Cowes,  for  the  Harmsworth  Trophy, 
off  Chicago,  New  York,  and  in  southern 
water,  has  developed  a  practical  use  for 
the  motor  boat.  If  fishermen  do  not  fish 
in  motor  boats,  they  put  kickers  in  their 
sailing  schooners  so  that  neither  wind  nor 
tide  can  interfere  with  their  work.  Big 
trading  schooners  like  the  Eclipse  and  the 
Danneborg  that  go  to  the  West  Indies 
and  to  South  America  are  fitted  with 
auxiliary  motors.  The  English  ketch, 
Ceres,  one  hundred  and  two  years  old, 
lately  was  fitted  with  thirty-horsepower 
engines !  The  majority 
of  the  dynamite  and  tor- 
pedo transports  about 
harbors  like  New  York 
are  propelled  by  motors. 
Motor  boats  are  being 
used  for  ferrying  pas- 
s  e  n  g  e  r  s  quickly  and 
safely  along  the  Ten- 
nessee and  the  Missis- 
sippi. Alaskan  waters 
are  alive  with  them. 

Then  there  is  the 
motor  lifeboat  for  coast 
and  ocean  work.  The 
race  of  motor  boats  from 
Philadelphia  to  Ber- 
muda, twice  won  by  the 
Dream,  has  proved  the 
seaworthiness  of  such  craft.  Two  years 
ago  Captain  Thomas  Fleming  Day 
crossed  the  Atlantic  in  the  thirty-five  foot 
motor  boat  Detroit,  making  the  trip  in 
twenty-four  days.  Big  passenger  liners 
like  the  Aquitania  and  the  Vaterland  have 
been  equipped  with  two  big  motor  boats 
each  thirty  feet  long  and  having  a  nine- 
foot-six-inch  beam,  fitted  with  thirty- 
horsepower  motors  and  wireless,  de- 
signed to  tow  any  or  all  of  the  eighty 
lifeboats  in  case  of  disaster.  The  thirty- 
foot  nonsinkable  Lundin  lifeboat  is  pos- 
sibly superior  to  these  big  motor  boats 
of  the  liners.  The  quality  of  this  latest 
type  of  lifeboat  was  tested  this  year  by 
Mr.  and  Mrs.  Einar  Sivard.  who  made  an 


extensive  Atlantic  voyage  in  one  de- 
signed and  built  by  Mr.  Sivard.  His 
boat  is  made  peculiarly  effective  because 
of  the  presence  of  the  motor — a  thirty- 
two-horsepower  gasoline  engine.  With- 
out the  motor  it  would  have  little  or  no 
value.  In  time,  all  United  States  gov- 
ernment life-saving  stations  will  be 
equipped  with  motor  boats. 

So  it  is  seen  that  the  motor  boat  is  any- 
thing but  a  racing  plaything  though  it 
does  change  in  style  every  season  like  a 
woman's  hat. 

A  motor  boat  expert  lately  proved  that 
three  hundred  thousand  motor  vessels  in 
the    United    States   averaged   a   tonnage 


Monte  Carlo's  Famous  Mercedes— Just  a  Speed  Boat 


equal  to  all  the  merchant  steamers  of  the 
L^nited  States,  around  five  thousand  in 
number.  Other  experts  in  marine  mat- 
ters declare  that  the  day  is  not  far  dis- 
tant when  the  motor  boat  will  not  only 
supplant  the  steam  yacht  entirely  but 
drive  out  the  steam  passenger  liner  and 
the  steam  freight  carrier,  and  that  then 
the  United  States  will  take  her  proper 
place  as  mistress  of  the  seas.  The  pecu- 
liar maritime  situation  that  has  been 
brought  about  by  the  conflict  of  the 
powers  should  assist  in  bringing  about 
this  result. 

The  Christian  X  is  the  first  motor- 
driven  ship  to  be  put  in  the  transatlantic 
passenger  trade.    She  is  fitted  with  Diesel 
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THE  MOST  ADMIRABLE  TYPE  OF  MOTOR  BOAT 
It  is  of  the  cruiser  class  and  is  capable  of  traveling  at  Rood  speed  and  weathering  almost  any  sea.    The  owners  live  in 

such  boats  for  weeks  at  a  time. 


engines,  and  to  understand  the  marvelous 
work  of  these  engines  one  must  know 
something  about  the  marvels  of  steam 
and  gas  propulsion  which  are  today  mak- 
ing the  whole  world  kin.  The  underlying 
principle  of  the  operation  of  any  engine, 
whether  gas  or  steam,  lies  in  the  fact 
that  gas  tends  to  expand  when  heat  is 
applied,  and  if  allowed  to  do  so  the  gas 
has  the  power  of  doing  work.  Any  gas 
or  vapor  will  absorb  heat,  and  during  this 
process  it  expands.  If  the  expansion  is 
resisted,  say  by  a  container  with  a  piston, 
work  is  directly  obtained.  The  advantage 
of  the  gas  over  the  steam  engine  is  that 
it  is  self-contained,  with  no  cumbersoriie 
boiler,  feed  pumps,  and  piping,  and  that  it 
works  automatically.  The  big  fight  in 
the  obtaining  of  power  has  been  for 
nearly  a  century  to  get  the  most  power 
at  the  least  expense  of  the  energy  bound 
up  in  coal  or  oil.  Theoretically  an  engine 
should  get  one  hundred  per  cent  of  this 
energy,  but  it  really  only  gets  ten  or 
twenty  per  cent.  The  power  in  oil  is 
much  more  quickly  obtained  than  in  coal ; 
hence  the  marvelous  speed  of  the  motor 


boat.  But  alcohol  and  gasoline  are  ex- 
pensive. 

Therefore,  of  the  many  types  of  mo- 
tors developed  the  Diesel  is  looked  on 
with  favor  for  big  ships.  It  will  easily 
handle  crude  oil  that  costs  but  a  few  cents 
a  gallon,  and  it  is  said  that  it  will  get 
thirty-eight  per  cent  of  the  energy  out 
of  the  oil.  A  Diesel  motor  will  produce 
one  horsepower  on  one-half  pound  of 
fuel,  whereas  it  takes  a  pound  of  gaso- 
line or  from  two  to  three  pounds  of  steam 
to  produce  the  same  power.  In  this  en- 
gine there  is  no  danger  of  preignition. 
The  air  only  is  compressed  by  the  engine, 
the  oil  being  injected  into  the  highly 
heated  area  at  the  end  of  the  compres- 
sion stroke. 

When  some  of  the  hull  construction 
and  engine-building  principles  now 
being  developed  in  the  motor  boat  are 
applied  to  larger  ships,  a  new  and  faster 
and  more  efficient  aid  to  ocean  and  river 
transportation  will  result;  perhaps  some 
other  Hickman  with  some  splendidly 
simple  idea  will  thereby  capture  for  us 
the  commercial  supremacy  of  the  seas. 
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FIGHTING  THE  BUBONIC 
PLAGUE 

WHILE   MILLIONS  OF   ARMED   MEN   IN  EUROPE  ARE  BENT  ON   DESTROYING  EACH    OTHER,  A 
LITTLE    GROUP  OF   MEN   IN  NEW  ORLEANS  IS  ERADICATING   AN   ENEMY  TO   ALL   MANKIND— 

THE  PLAGUE-BEARING  RAT 


BURNING  REFUSE  TAKEN  OUT  OF  A  WAREHOUSE 
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WHALE  IN  FISH  TRAP 

/^  AUGHT  in  a  trap  meant  for 
fish  not  more  than  one 
hundredth  his  size,  a  big  whale 
recently  furnished  amusement 
to  a  number  of  spectators  not 
far  from  Seattle.  The  fisher- 
men were  helpless,  but  hopeful 
that  the  whale  would  get  out 
without  injuring  the  net.  It 
was    too    large    to    get     into 


Diving 

the  main  part  of  the  trap,  and  was 
q.aught  in  the  heart-shaped  part  which 
formed  the  lure  for  the  fish.  Finally, 
however,  it  discovered  an  opening  and 
disappeared  at  a  rate  of  about  thirty 
miles  an  hour.  If  the  whale  had  real- 
ized its  strength,  it  could  have  torn 
the  four  -  thousand  -  dollar 
net  to  shreds  in  the  space 
of  a  minute. 

JAVA  USES 
RICE  SAUSAGE 

W/HEN  we  talk  of 
sausages  we 
naturally-   think  -of 
Frankfurters,  or 


A  Whale  Caught  in  a  Salmon  Trap 
Getting  Ready  to  Dive 


Bologna,  or  liver  sausage.  But 
when  the  natives  of  Java  think 
of  sausage  they  usually  have  in 
mind  a  peculiar  concoction  all 
their  own.  The  Oriental  ap- 
parently can  hardly  think  of 
food  without  having  the  idea  of 
rice  come  into  his  mind.  There- 
fore, in  making  sausage,  rice  is 
the  chief,  indeed  the  only,  in- 
gredient of  the  preparation. 
The  rice  is  thoroughly  boiled  in 
water,  or  more  rarely  in  milk, 
until  it  has  assumed  a  thick  con- 
sistency, whereby  the  grains  of  rice  have 
lost  their  identity.  It  is  then — after  cool- 
ing— molded  into  lengths  by  being  rolled 
with  the  fingers.  Finally  the  whole  is 
encased  in  oil  paper  which  takes  the 
place  of  the  skin  employed  by  us.  It  is 
then  ready  to  serve.  In  appearance  the 
rice  sausage  somewhat  resem- 
])les  a  cigarette  and  may  be 
served  whole  or  cut  into 
sections  and  eaten 
with  other  delica- 
cies which  appeal 
to  the  appetite  of 
the  little  brown 
Javanese. 


A  Sausage  That  Is  Not  Made 
OF  Meat  but  of  Rice 


A  TASK  FOR  THE  OXEN-HAULING  AN  AUTOMOBILE  OUT  OF  THE  RIVER.  IN  SOUTH  AFRICA 


OXEN  DO  THE  JOB 

pASSEXGKRS    and    mail    have    fre- 
quently to  be  moved  from  the  cars 
which  carry  the  Royal  Mail  in  South 
Africa.     In  the  wilds  of  Namaqualand, 


during  the  rainy  season  even  the  little 
creeks  become  great  streams  of  rush- 
ing water.  Motoring  is  a  wild  and 
dangerous  sport,  but  the  mail  usually 
gets  through. 


THE  SORT  OF  PRACTICE  THAT  HARDENED  THE  BODIES  OF  THE  GERMAN  SOLDIERS  FOR  THE 

GREAT  WAR 
This  photograph  was  taken  a  few  weeks  ago  during  a  swimming  hurdle  race  in  the  stadium  at  Berlin, 
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At  Work  as  a  Crane 

The   same    machine    will  drive 

piles. 


After  Clearing  the  Wreck- 
age, THE   Crane  Will  Drive 
Piles  for   a   New   Bridge 
IF  Occasion  Demands 


RAILROAD  WRECKING  CRANE 

IS  A  PILE  DRIVER 
A    RAILROAD  wrecking  or  loading 
^^    crane,    which    is    a    pile    driver    as 
well,  has  demonstrated  its  practicability. 
The  change  from  crane  to  pile 
driver  can  be  quickly  made,  a 
tender  in  the  shape  of  an  or- 
dinary flat  car  being  provided 
to  carry  the  crane  boom  when 
the    apparatus    is    rigged    for 
pile   driving,   and   vice   versa. 
Thcfe    collapsible    pile     driver 
lead   and   framework   is   con- 
nected   up    by    means    of    the 
same  pins  that  are  used  to  at- 
tach the  crane  boom. 

Were  it  not  that  the  pile  driver  lead 
can  be  collapsed,  it  might  easily  hap- 


pen that  a  bridge  or  via- 
duct would  block  the 
way  to  a  siding  until  the 
entire  outfit  was  disman- 
tled. The  lead  can  be 
collapsed,  as  shown  in 
one  of  the  illustrations, 
the  run  made  to  a  siding 
to  let  a  train  pass,  and  a 
few  minutes  later  work 
may  be  in  full  swing 
asrain. 

HOW  PENS  GROW    IN  JAPAN 

JUST  as  we  used  to  go  to  the  animal 
kingdom  to  get  our  supply  of  writ- 
ing pens,  so  the  Japanese  now  go  to 
the   vegetable   kingdom   for  the   same 


The  Kind  of  Writing  Pen  Thky  Use  in  Japan 

purpose.  The  Japanese  pen,  however,  is 
very  different  from  the  goose  quill  of  our 
great  grandfathers'  days ;  in  fact,  if  it 


were  not  used  for  writing  purposes,  it 
would  be  called  a  brush  and  not  a  pen 
at  all.  The  pen  plant  is  a  submarine 
growth,  its  root  consisting  of  heavy 
hair-like  fibers. 

To  manufacture  a  pen,  the  root  is  cut 
off,  cleaned,  and  inserted  in  the  end  of 
a  piece  of  bamboo.  The  fibers  are  as 
fine  as  the  beaver  hairs  in  an  artist's 
brush,  and  taper  to  a  point  just  as  if 
Nature  had  created  the  plant  for  no 
other  purpose  than  that  for  which  it  is 
used. 

Our  ink  bottle,  at  its  best,  seems  to 
be  almost  unequalled  in  the  ease  with 
which  it  is  upset,  and  safety  ink  wells 
are  safe  only  after  the  ink  has  been  i)ut 
into  them.  Japanese  ink,  on  the  other 
hand,  comes  in  solid  form  and  is  usu- 
ally molded  into  a  tablet  with  a  hollow 
part  intended  to  receive  a  few  drops 
of  water.  The  Japanese  writer  mixes 
the  ink  only  as  he  needs  it  and  thus 
avoids  the  proverbial  "drop  of  ink" 
which,  misplaced,  has  made  millions 
think  thoughts  not  fit  for  publication. 


BUILD  SILOS  OF  METAL 

/^ALVANIZED  iron  has  entered  the 
field  as  a  material  for  silo  construc- 
tion, to  compete  with  wood  and  con- 
crete.   The  advocates  of  this  building 


Iron  Silos  Compete 

Wood   and  concrete   have    been   used   almost   invariably 

until  good  metal  ones  were  placed  on  the  market. 

material  claim  that  it  keeps  the  en- 
silage in  much  better  condition,  and 
that  structures  built  of  galvanized  iron 
are  almost  indestructible  except  in 
cases  of  floods  and  cyclones.  Since 
iron  resists  corrosion  in  proportion  to 
its  purity,  almost  pure  metal  is  used; 
there  is  no  danger  of  rust. 
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A  SCHOOL  FOR  WOMEN  TEACHERS  OF  GYMNASTICS 
This  scene  is  in  the  Royal  Stadium.  Berlin.    The  pupil-teachers  arc  engaged  in  exercise  upon  suspension  bars. 
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He  REVOLUTION 
on  the  FARM 


By  E  G.  Moorhead 


THE  American  farmer  has 
begun  to  keep  books.  As  a 
result  he  has  begun  to 
change  his  manner  of  farm- 
ing. 
Take  the  Wheat  King  for  instance. 
He  has  long  been  a  favorite  subject  of 
the  versifier  and  the  novelist.  There 
is  something  poetic  in  the  idea  of  the 
rustling  grain,  the  golden  harvest.  "A 
glow  is  on  the  countryside,  a  yellow- 
golden  gleam,"  sings  the  poet,  over- 
looking or  ignoring  the  fact  that  much 
of  the  glow  is  sunburn  on  the  swarthy 
farmer  toiling  in  the  hot  harvest  field. 
The  cold  hard  facts  are  that  the  Wheat 
King  has  a  much  smaller  budget  or 
exchequer  back  of  him  than  most  peo- 
ple imagine. 

From  figures  furnished  the  Depart- 
ment of  Agriculture  by  more  than  five 
thousand  crop  reporters  the  average 
cost  of  producing  an  acre  of  wheat  is 
fixed   at  $11.15.     The   averag^e   wheat 
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production  is  14.1  bushels  to  the  acre; 
the  average  price  at  which  this  is  sold 
is  eighty  cents  a  bushel — a  return,  per 
acre,  of  $11.28.  Here,  then,  is  a  net 
profit  of  only  thirteen  cents  per  acre, 
hardly  enough  to  warrant  any  very 
extensive  or  kingly  extravagances. 

Consider  the  corn  grower  next. 
Corn  is  our  greatest  crop.  Farm  pros- 
perity is  supposed  to  be  greater  in  the 
corn  belt  than  anywhere  else  in  the 
United  States,  and  it  is  a  fact  that  the 
farmer  in  the  corn  belt  lives  better 
and  has  more  money  than  any  of  his 
agricultural  brothers.  Yet  corn  grow- 
ing yields  but  small  profits. 

From  figures  furnished  the  Depart- 
ment of  Agriculture  by  six  thousand 
crop  reporters  the  average  cost  of  pro- 
ducing an  acre  of  corn  is  fixed  at  $12.27. 
The  average  annual  value  of  an  acre 
of  corn  in  the  United  States,  from  1901 
to  1910,  was  $12.53.  Here,  then,  is  a 
twenty-six  cent  profit  per  acre. 
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Take  the  grower  of  the  oats  next. 
Oats  have  never  been  considered  a 
profitable  crop,  being-  raised  generally 
as  a  nurse  crop  or  to  insure  the  proper 
rotation  and  to  conserve  the  fertility 
of  the  soil.  Yet,  even  at  this,  almost 
forty  million  acres  of  fine  farm  land 
were  devoted  to  this  one  crop  last 
year.  From  figures  furnished  the  De- 
partment of  Agriculture  by  five  thou- 
sand crop  reporters  the  average  cost  of 
producing  an  acre  of  oats  is  fixed  at 
$10.91.  The  average  annual  value  of 
an  acre  of  oats  in  the  United  States, 
from  1902  to  1911,  was  $10.66.  Here 
we  have  a  clear  loss  of  twenty-five 
cents  an  acre.  Forty  million  acres 
being  seeded,  the  annual  loss  to  the 
oat  growers  of  the  country  is  ten  mil- 
lion dollars. 

Now,  what,  if  anything,  is  there  to 
offset  this  poor  showing  for  the  grain 
farmer?     Has  he  ceased  to  be  a  king 


his  family.  Thus,  in  the  raising  of 
wheat  the  labor  item  is  placed  at  $5.38 
an  acre;  in  the  raising  of  corn  it  is 
$6.99;  in  the  raising  of  oats  it  is  $4.73. 
Some  of  this  expense  is  for  the  teams 
and  tractors  employed ;  some  of  it  is 
for  the  hired  help ;  but  a  large  part, 
probably  the  largest,  is  for  the  work 
of  the  farmer  himself  or  some  member 
of  his  family. 

The  second  greatest  item  of  expense 
is  land  rental  or  interest  on  capital  in- 
vested and  this,  again,  comes  into  the 
farmer's  pocket,  in  the  event  he  owns 
his  land.  Thus,  for  example,  the  De- 
partment figures  the  rental  or  interest 
in  the  cost  of  raising  an  acre  of  wheat 
to  be  $3.30 ;  an  acre  of  corn  $3.75 ;  an 
acre  of  oats  $3.78.  Over  against  this, 
of  course,  must  be  charged  off  the 
actual  rental  paid  out,  if  the  farmer  be 
a  tenant,  and  the  interest  paid  out,  if 
he  be  a  borrower. 


NINETY  MILLION  DOLLARS  INVESTED  BY  F.-VRMERS  IN  C   \K>  Llkl 

OF  THE  GREAT  GRAIN  BELT 


THIS  IN  THE  TEN  STATES 


and  become  merely  a  pretender  to  the 
throne,  struggling  as  best  he  can  to 
keep  up  appearances  ? 

The,  main  fact  that  must  be  consid- 
ered is  this:  The  principal  item  of 
expense,  as  figured  by  the  Department 
of  Agriculture,  in  the  raising  of  wheat, 
corn,  and  oats,  is  that  of  labor,  much 
if  not  most  of  which  is  performed  by 
the  farmer  himself  and  by  members  of 


If  it  were  not  for  the  fact  that  he  is 
being  paid  for  his  own  labor — a  small 
amount,  to  be  sure — and  is  being  reim- 
bursed, though  at  a  low  rate  of  interest, 
for  his  capital  invested,  the  grain 
farmer  would  find  himself  receiving 
such  small  returns  for  his  work  as  to 
discourage  him  from  extending  the 
field  of  his  operations  and  deter  others 
from  following  in  his  footsteps. 


These  are  some  of  the  things  the 
American  farmer  has  discovered,  as  a 
result  of  learning  how  to  keep  books. 
The  result  is  not  wholly  discouraging 
for,  with  customary  industry,  he  has 
set  about  to  remedy  matters.  In  one 
way  it  is  merely  evolution;  in  another 
it  is  revolution,  spreading  like  wild- 
fire. 

How  are  conditions  to  be  changed? 
In  various  ways :  chiefly  by  increasing 
the  yield  of  crops  already  grown  at  far 
too  little  or  no  profit ;  by  getting  away 
from  specialized  farming,  by  which  is 
meant  the  growing  of  wheat  or  corn 
or  any  one  crop  exclusively,  and  by 
going  in  for  diversified  or  mixed  grain 


THE    SOURCE    OF    WEALTH    OF    A    GREAT   IN- 
LAND EMPIRE 

But  by  the  time  it  reaches  the  railroad  it  represents  a 
profit  of  only  thirteen  cents  to  the  acre. 


and  live-stock  farming.  Thomas 
Cooper,  director  of  the  North  Dakota 
Experiment  Station,  put  it  admirably 
when  he  said:  ''Extreme  specializa- 
tion in  either  live-stock  or  grain 
farming,  except  under  very  favorable 
conditions,  is  not  as  profitable  as 
where  a  good  proportion  of  the  income 
of  the  farm  is  secured  from  either 
stock  or  grain  products.  Apparently 
the  ideal  relation  of  live  stock  to  the 
farm  is  to  carry  sufBcient  productive 
stock  to  consume  all  roughage  and 
cheap  coarse  grains,  purchasing  the 
minimum  quantity  of  feeds  and  con- 
centrates, unless  the  prices  as  com- 
pared with  those  of  live-stock  products 


IT  IS  FITTING  THAT  POETS  HAVE  SUNG  OF  THIS,  ROMANCERS  HAVE  WOVEN  THEIR  TALES 
ABOUT  IT,  FOR  IT  REPRESENTS  ANYTHING  BUT  COMMERCIAL  PROFIT 

200 


THE   REVOLUTION   ON   THE  FARM 


201 


are  comparatively  low.  This  makes  it 
possible  to  carry  on  the  best  type  of  crop 
rotation  and  to  develop  a  stability  of 
cash  income  that  is  highly  desirable." 
In  other  words,  the  farmer  has 
ceased  to  be  "only  a  farmer"  and  is 
about  to  become  a  manufacturer  also, 
installing-  his  factory  right  on  his  farm, 
where  the  raw  material  of  roughage 
and  coarse  grain  will  be  converted  into 
the  finished  product  of  beef  and  mut- 
ton    and     pork.       There    are     figures 


a-plenty  to  prove  that  this  is  the  style 
of  profitable  farming  which  must  be 
followed  in  the  future  if  our  national 
prosperity  is  to  be  maintained. 

For  instance,  from  extensive  investi- 
gation in  New  York,  it  has  been  found 
that  where  the  capital  on  the  farm  has 
varied  from  ten  thousand  to  fifteen 
thousand  dollars — representing  the  av- 
erage farm  of  eighty  to  one  hundred 
and  sixty  acres — the  farmers  make 
their    largest    profit    when     from    sev- 


FIFTY  MILLION  DOLLARS  LOST  THIS  WAY  EACH  YEAR  IN  ONE  STATE  ALONE 
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enty  to  ninety  per. cent  of  their  re- 
ceipts are  obtained,  from  live  stock; 
where  the  farm  requires  over  fifteen 
thousand  dollars  capital,  the  farmers 
who  have  obtained  about  one-third  of 
their  money  from  the  field  crops  and 
two-thirds  from  live  stock  obtained  the 
largest  incomes.  The  above  data  have 
been  determined  from  a  total  of  over 
five  hundred  farms.  The  country  over, 
it  is  a  fairly  safe  rule  to  lay  down,  de- 


the  yearling  or  two-year-old — will 
gain  two  hundred  and  seventy-one 
pounds  during  the  season,  on  one  and 
one-half  acres.  Thus  each  acre  has 
furnished  one  hundred  and  eighty 
pounds  of  beef  at  an  annual  cost, 
where  land  is  valued  at  fifty  dollars  an 
acre,  of  $3.06  per  acre.  If  the  cost  of 
summer  care  is  excepted,  and  this  is 
very  slight,  the  profit,  with  beef  at  five 
cents  a  pound,  is  $6.94  an  acre.     To 
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THERE  IS  MORE  PROFIT  IN  HOGS,  PER  ACRE,  THAN  FROM   ALMOST  ANY  OTHER  SOURCE  OF 

FARM  INCOME 


pendent  somewhat  upon  the  size  of  the 
farm  and  the  capital  invested,  that  the 
greatest  net  profit  can  be  obtained 
where  from  fifty  to  seventy-five  per 
cent  of  the  income  is  secured  from  live 
stock  or  live-stock  products. 

Take  the  figures  for  the  acre  yields 
in  live  stock  and  compare  them  with 
the  yields  of  wheat,  corn,  and  oats. 
Careful  investigation  of  farm  condi- 
tions in  Western  Minnesota,  a  typical 
farming  region,  has  shown  that,  on  the 
average    pastures,    an    average    steer — 


make  this  same  return,  with  the  prices 
prevailing  the  last  two  years,  would 
require  an  average  wheat  yield  of 
twenty-three  bushels,  fifty  per  cent 
more  than  the  national  average;  an 
average  oat  yield  of  fifty-one  bushels, 
seventy  per  cent  more  than  the  na- 
tional average;  an  average  corn  yield  of 
thirty-four  bushels,  fifty  per  cent  more 
than  the  national  average. 

According  to  Minnesota  and  North 
Dakota  experiments,  the  average  farm 
cow  produces  eight  hundred  and  forty 
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pounds  of  milk  on  the  average  acre  of 
pasture,  or  $8.90  worth  of  product. 
The  cost  of  obtaining  this  on  the  av- 
erage-priced pasture  land  is  $6.70,  leav- 
ing a  net  profit  of  $2.20  an  acre. 

The  score  for  swine  is  the  best  of 
all,  the  returns  varying  from  twenty 
to  fifty  dollars  an  acre,  with  pork  at 
six  cents.  In  the  recent  Pork  Produc- 
tion Contest  carried  on  in  North  Da- 
kota, the  boys  and  girls  were  enabled 
to  produce  their  pork  at  a  feed  cost  of 
approximately  three  and  one-half 
cents  per  pound.  With  hogs  at  from 
five  to  six  cents  a  pound,  this  form  of 
live-stock  production  has  immense 
possibilities,  due  to  the  fact  that  the 
feed  is  mainly  waste  and  cast-off, 
swine  and  sheep  being  the  most  cheaply 
operated  and  most  productive  land- 
clearing  and  waste-consuming  ma- 
chines in  existence. 

Here,  then,  we  are  in  a  position  to 
make  a  table,  based  on  official  state 
and  national  experiments  and  returns, 
showing  the  comparative  profit  per 
acre  of  the  grain  farmer  and  the  live- 
stock farmer:  wheat,  13  cents;  corn, 
26  cents;  dairy  cattle,  $2.20;  beef  cat- 
tle, $5.94;  swine,  $20;  oats  showing  a 
loss  of  25  cents  per  acre. 

But  the  problem  for  the  farmer  is 
not  one  of  direct  profits  only.  A  small 
investment  in  lead  pencils  and  scratch 
paper  has  convinced  him  that  there  is 
a  big  and  vital  element  to  be  considered, 
namely,  the  loss  which  comes  from 
depleting  his  soil  by  growing  grain, 
removing  the  elements  of  fertility,  and 
cutting  down  the  possibilities  of  the 
future.  Experiments  at  the  Alissouri 
Agricultural  College  show  that  the 
selling  of  a  ton  of  corn  from  a  farm 
removes  fertility  to  the  value  of  $5.95, 
A  ton  of  oats  removes  $7.22  worth  of 
fertility;  a  ton  of  wheat  $7.86;  a  ton 
of  timothy  hay  $5.11;  a  ton  of  clover 
$7.95.  There  is  no  stronger  argument 
in  favor  of  keeping  dairy  cows,  to 
which  the  home-grown  grains  and 
grasses  shall  be  fed,  than  to  show,  as 
the  Missouri  Agricultural  College  has 


done,  that  a  ton  of  timothy  hay  re- 
moves from  the  soil  as  much  plant 
food  as  do  twelve  tons  of  butter.  The 
ton  of  hay  sells  at  ten  dollars,  while 
the  twelve  tons  of  butter  are  worth 
from  five  thousand  to  nine  thousand 
dollars.  A  ton  of  pork,  valued  at 
$111.40,  removes  fertility  to  the  value 
of  only  $5.70;  while  a  ton  of  butter, 
of  the  value  of  $476,  removes  only 
seventy-seven  cents'  worth  of  fertility. 
It  is  figured  that  the  butter  farmer  will 
require  two  hundred  and  thirty-eight 
years  to  remove  as  much  fertility  from 
the  soil  as  the  grain  farmer  does  in  a 
single  year. 

Then  there  is  the  important  factor  of 
waste,  in  the  case  of  the  unproductive 
cornstalks  allowed  to  stand  through- 
out the  winter,  buffeted  and  broken  by 
the  winds,  half  buried  in  the  snow.  At 
the  Iowa  Agricultural  College  it  has 
been  demonstrated  that  the  value  of 
these  unused  cornstalks  is  $16.90  an 
acre.  Inasmuch  as  winter  after  winter 
finds  from  six  to  seven  million  acres 
of  corn  land  in  Iowa  alone  burdened 
with  these  unused  stalks,  not  more 
than  one-half  of  which  are .  consumed 
by  the  cattle  running  in  the  fields,  it 
can  readily  be  seen  that  the  present 
waste,  in  this  one  respect  and  in  this 
one  State  alone,  is  from  fifty  million  to 
seventy-five  million  dollars  a  year. 
The  remedy  is  to  be  found  in  the  silo, 
of  which  no  less  than  fifteen  thousand 
were  manufactured  last  year,  which 
preserves  the  entire  corn  plant  and 
stops  the  waste  of  forty  per  cent  of 
the  feeding  value  of  the  plant,  all  too 
long  lost  through  the  failure  of  farm- 
ers to  gather  and  use  the  cornstalks. 
Not  only  does  the  silo  dispense  with 
this  heavy  item  of  waste,  but  it  con- 
serves the  feeding  elements  as  nothing 
heretofore  tried  has  ever  succeeded  in 
doing.  The  farmer  with  milk  cows  is 
learning,  by  experience  and  by  book- 
keeping, that  a  pound  of  butter  on  a 
grain  ration  costs  twenty-two  cents, 
while  on  a  silage  ration  the  cost  is  but 
thirteen  cents.     There  is  on  record  an 
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Iowa  test  case  where  the  profit  per 
cow  per  year  on  a  grain  ration  was 
$24.60,  while  on  a  silage  ration  it  was 
$58.50.  The  farmer  of  to-day  is  learn- 
ing these  things  and  profiting  from  the 
lesson. 

The  situation  has  resolved  itself  into 
just  this :  The  American  farmer  has 
learned  that  he  can  no  longer  afford  to 
follow  the  line  of  least  resistance.  He 
can  no  longer  continue  on  the  single 
cropping  system.  His  program  for  the 
future  is  already  mapped  out,  along 
the  foljowing  lines : 

First:  He  must  abandon  one-crop 
farming  and  go  in  for  diversified  farm- 
ing. 

Second  :  He  must  increase  the  yields 
of  those  crops  with  which  he  is  al- 
ready familiar  through  long  growing. 

Third  :  He  must  combine  field  crops 
with  live-stock  farming,  so  as  to  keep 
both  labor  and  capital  working  and 
productive  all  the  year  around. 


Fourth :  He  must  arrange  his  farm 
practices  so  that  he  will  grow  into  the 
class  of  live  stock  that  is  best  suited 
to  his  conditions.  In  some  localities 
it  may  be  dairy  cattle,  in  others  the 
beef  animal,  or  the  sheep  or  the  hog 
or  the  horse,  or,  in  some  cases,  a  com- 
bination of  all  five. 

Fifth :  He  must  learn  that  he  can 
farm  profitably,  even  by  keeping  live 
stock  at  a  loss,  for  the  fertility  of  his 
soil  is  thus  conserved. 

Sixth :  He  must  learn  to  be  a  manu- 
facturer, in  addition  to  a  farmer. 

Seventh :  He  must  learn  to  market 
his  crops  to  the  best  advantage,  pros- 
perity depending  fully  as  much  upon 
marketing  as  upon  producing. 

When  the  American  farmer  has 
worked  out  this  seven-plank  platform 
he  will  have  reached  a  stage  where  he 
will,  indeed,  have  no  peer,  nor  any 
fear  or  worry  as  to  his  long-continued 
prosperity. 


PONY  EXPRESS  AND  BOY 
SCULPTOR 


By 
GEORGE    E.    PAUL 


PROMINENT  among  the  works 
of  art  displayed  at  the  Utah 
state  fair  was  the  figure  of  a 
pony  express  rider  speeding 
westward  on  his  perilous  mis- 
sion. So  lifelike  was  the  figure  that 
one  could  readily  hear  in  imagination 
the  clatter  of  the  pony's  hoofs  as  he 


THE  PONY  EXPRESS 
Remarkable  piece  of  work 
executed  by  a  fifteen-year- 
old  Utah  boy. 


leaped  in  swift  bounds  along  the  rocky 
trail  that  skirted  the  base  of  the 
mountains. 

This  remarkable  figure  was  the  work 
of  a  mere  lad  of  only  fifteen,  born  in 
the  West,  who  had  been  thrilled  by  the 
heroism  of  the  fearless  riders  who 
passed  the  message  along,  braving  alike 


PONY  EXPRESS  AND  BOY  SCULPTOR 

the  desert   sand   storm   and   the   montain  avalanche,  winter  and 
summer. 

Now  this  lad,  Avard  Fairbanks,  of  Salt  Lake 
City,  has  gone  to  Paris,  there  to  study  with  the 
great  masters  the  art  in  which  he  has  shown  such 
remarkable  talent ;  yet  even  in  that  distant  city, 
surrounded   by   the   culture   of   centuries,    it    is 
doubtful  if  he  will  forget  the  days  when,  with 
his  father  and  older  brother,  he  went  out  into 
the  dark  forest  and  camped  by  the  side  of  a 
mountain  brook.     Then  it  was  that  listening,  as 
he  sat  by  the  camp  fire,  he  heard  the  voices  of 
the  forest  and  learned  to  distinguish  the  long- 
drawn  howl  of  the  coyote,  the  hoot  of  the  owl, 
and  the  snarl  of  the  mountain  lion.     Then, 
too,  he  would  snuggle  close  to  his  father's 
side  and  listen  to  the  stories  of  the  Indians, 
how  in  the  pioneer  days  they  would  hold  their 
great  dances,  coming  for  miles  down  the  long 
valleys,    and    then    how    they    would    prowl 
stealthily  away  through  the  silent  forests  on 
their  great  hunts.     Even  more  vivid  were  the 
tales  of  the  raids  that  these  same  Indians  would 
make  when  they  swept  down  upon  some  lone 
settler,  drove  off  his  cattle  or  sheep,  set  fire 
to  his  sheds,  even  killing  the  frontiersman, 
if  he  offered  the  least  resistance. 

These  scenes  and  stories  appealed 
strongly  to  the  imagination  of  the 
young  boy  and,  when  he  returned  to 
his  home,  he  worked  out  in  the  plastic 
clay  the  many  forms  that  peopled  his 
brain.  Chief  Lone  Feather,  his  trusty 
bow  clutched  in  his  right  hand,  he 
pictured  as  standing  behind  the  moun- 
tain oak  and  peering  far  out  toward  the 
spring  where  the  deer  came  to  drink. 
The  mountain  lion  crouched  in  silence 
on  the  overhanging  rock  ready  to  leap 
upon  his  unsuspecting  prey ;  the  sturdy 
goat  leaping  up  the  rough  crags  and 
bidding  defiance  to  his  pursuers ;  the 
brown  bear,  that  jolly  tramp  of  the 
woods,  nosing  around  in  the  fallen 
tree  trunk  for  a  taste  of  the  dripping 
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"Vivid  Were  the  talcs  of  tlu-  raids  thv  Indians  would  make 

when  tht-y  swept  down  upon  some  lone  settler." 

honey — these  furnished  the  boy  sculp- 
tor with  his  subjects  and  right  well  did 
he  improve  his  minutes. 

In  four  years,  Avard  Fairbanks  has 
developed  from  a  timid  schoolboy, 
modeling  his  pet  rabbit  in  clay,  to  a 
sculptor  whose  ability  is  recognized  by 
the  most  expert  critics,  even  though  he 
is  only  sixteen  years  old  at  the  present 
time.  His  career  may  well  be  an  in- 
spiration for  every  boy  who  is  striving 
to  succeed  in  his  own  special  field. 
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Electric  Irrigation  Sells  Power  for  the  Producer  and 
Grows  Crops  for  the  Farmer 


ELECTRICITY  FOR 
IRRIGATING 

C'LECTRIC  companies  on  the  Pacific 
coast  are  encouraging  irrigation  as 
a  means  of  selling  current  to 
the    farmers.      In    Butte 
County,    California, 
motor-driven     outfit 
uses  one  hundred 
and    fifty   horse- 
power to  deliver 
thirty  thousand 
gallons     of 
water   at   a 
head   of  eigh- 
teen     feet. 
Land    is    thus 
said  to  be   in- 
creased in  value 
from      fifty      to 
seventy-five      dol- 
lars an  acre.     The 
installation  and  the 


Picks  Up  Stray  Traffic 

Little  automobiles  compete  with. the  streetcars  in  Call 

fornia. 


cost  has  rarely  exceeded  fifteen 
dollars  an  acre.  Rice  fields 
along  the  Sacramento  River  have 
been  treated  in  the  same  way. 

AUTOS  COMPETE  WITH 
STREET  CARS 

HE  city  of  Long  Beach,  Cali- 
fornia, possessing  a  popula- 
tion of  thirty-five  thousand,  not 
only  has  a  street-car  system  but 
also  a  five-cent  passenger  auto- 
mobile service.  More  than  thirty 
automobiles,  owned  by  individ- 
uals and  each  operated  inde- 
pendently, are  routed  over  the 
principal  streets  of  the  city,  car- 
rying passengers  and  charging 
a  fare  of  five  cents  for  passage 
in  any  one  direction,  in  direct 
competition  with  the  local  elec- 
tric car  system. 

A  man  who  owned  a  cheap  au- 
tomobile and  who  was  without 
employment,  started  the  system 
as  an  experiment  several  months 
ago,  and  he  met  with  such  suc- 
cess that  many  other  persons 
soon  followed  his  example.  It  is  claimed 
that  many  of  these  drivers  of  passenger 
automobiles  earn  as  much  as  two  hundred 
dollars  per  month,  all  received  in  nickels  ; 
and  are  daily  carrying  more 
persons  than  the  electric 
cars.  Each  automo- 
bile driver  follows  a 
fixed  route  and 
travels  approxi- 
mately one  hun- 
dred and  fifty 
miles  per  day. 
The  city 
charges  him  a 
license  fee  of 
ten  dollars  per 
month,  and 
limits  the  num- 
ber of  passen- 
gers that  he  may 
carry  at  a  time, 
usually  to  six. 


THP:  OKLAHOMA  CITY  AT  SMALL  EXPENSE  NOW  HAS  A  PLENTIFUL  SUPPLY  OF  WATER 


DAM  FOR  THE  FUTURE 

npHE  entire  work  on  the  new 
dam  at  McAlester,  Okla- 
homa, was  supervised  by  the  city 
engineer  and  was  performed  by 
local  labor,  eliminating'  much  of 
the  cost  of  building.  It  is  an 
earth  dam  with  an  inner  facini; 
of  concrete ;  it  is  four  hundrctl 
and  eighty  feet  long,  holding 
two  billion  gallons  of  water,  and 
ranks  as  one  of  the  largest  dams 
in  the  Southwest.  Its  most  re- 
markable peculiarity,  perhaps,  is 
that  this  dam  was  built  for  the 
future.  The  present  population  of  Mc- 
Alester does  not  need  a  dam  capable  of 
retaining  so  great  a  volume  of  water, 
but  the  residents  of  the  city  believe,  hon- 


The  City  Engineer  Impounded  a  Water  Supply  for  McAles- 
ter, Oklahom.\ 


estly,  from  the  evidence  at  hand,  that  the 
time  will  soon  come  when  the  great  res- 
ervoir will  not  be  too  large  for  the  city, 
which  they  expect  will  grow  rapidly. 


THE  DAM  WAS  BUILT  OF  EARTH,  A  CREDITABLE  JOB  FOR  A  PANAMA  CANAL  MAN 
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SIXTY  THOUSAND  LIGHTS  FOR  A  MILLION  DOLLAR  PIER 


MAMMOTH  LIGHTING  SYSTEM 

CIXTY  thousand  lights  illuminate  the 
great  million-dollar  pier  at  Atlantic 
City,  but  it  is  not  a  dock  for  steam- 
ships. The  first  section  is  a  great  palm 
garden  with  restaurant  and  dancing 
platform  in  the  open  air;  the  second  is 
the  auditorium,  with  vaudeville  and 
moving  pictures,  and  also  a  great  hall 
for  lectures  and  public  gatherings.  The 
latter  seats  about  ten  thousand  people, 
and  is  in  much  demand  for  conven- 
tions. Thousands  of  delegates  to 
various  meetings  throng  the  city,  be- 
cause of  the  seaside  resort  amuse- 
ments, and  the  pavilion  was  built  chiefly 
for  the  delight  of  these  visitors  from 
other  parts  of  the  country. 


PLAYGROUND  FOR 
NEWSBOYS 

'X'HE  newsboys  of  Los  Angeles  have 
recently  been  presented  with  a 
great  playground  situated  within  two 
blocks  of  the  business  center  of  the 
city.  It  is  in  charge  of  the  newsboys' 
club  of  the  Temple  Baptist  Church, 
which  now  has  nearly  two  hundred 
members  since  its  organization  a  year 
or  two  ago.  The  lot  was  donated  by 
the  City  Water  Board,  and  the  church 
itself  expended  fourteen  hundred  dol- 
lars in  equipping  it  for  basket  ball  and 
other  playground  sports.  Although  it 
has  been  in  operation  but  a  short  time, 
the  influence  of  the  playground  can  al- 
ready be  felt. 


TAKING  CARE  OF  THE  NEWSBOYS'  OFF  HOURS 
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The  PRESS  AGENT 

in  the  NAVY 


By  Charles  W  Person 


MARINES  IN  BATTLE  ON  THE  FIRING  LINE 


UNCLE  SAM  is  now  taking 
the  great  forgetting  Ameri- 
can public  into  his  confi- 
dence for  the  first  time  and 
telHng  it  about  the  oldest 
and  the  least  known  department  of  the 
navy  service — the  Marine  Corps.  The  se- 
lection and  drilling  of  marines,  their  work 
and  play  on  land  and  water  and,  finally, 
their  latest  success  in  Mexico  has  been 
described  by  word  and  photograph  in 
every  paper  of  the  country  for  the  past 
six  months. 

Life  in  the  navy  has  been  described 
so  voluminously  that  everybody  is  sup- 


posed to  know  the  details  of  the  work 
and  play  of  our  bluejackets.  But  how 
about  the  marines?  Does  the  city  or 
farmer  boy  know  that  the  navy's  first 
battle  was  fought  and  entirely  won  by 
the  marines:  that  they  served  under 
John  Paul  Jones,  and  raised  the  Ameri- 
can flag  in  Tripoli?  Does  he  know 
that  the  City  of  Mexico  was  first  cap- 
tured by  the  Marine  Corps  and  that 
they  entered  Chapultepec  and  fortified 
that  place?  Has  he  been  told  of  their 
fights  in  Korea,  Formosa,  Egypt, 
China,  Japan,  and  at  Guantanamo? 
Uncle  Sam  says  he  has  not. 
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"In  Battery"  with  Three 
Inch  Landing  Gun 


It  is  to  inform 
the  city  or  farmer 
boy  of  the  early 
history  and  the  up- 
to-the-minute  work 
of  this  service  that 
the  publicity  bu- 
reau was  organ- 
ized and  put  in 
charge  of  a  regular 
enlisted  corps  of 
marines.      It   is 

therefore  obvious  that  the  bureau  goes 
further  than  supplying  the  press  with 
photographs  and  information ;  it  supplies 
the  youth  of  the  country  with  the  same 
thing,  if  they  will  but  ask  for  it. 

Heretofore   Uncle   Sam  spent   large 
sums  in  advertising  the  work  and  play 


Giving  First  Aid  to  Their  Wounded  Comrades  in  the  Field 

One  of  the  boys  plays  injured  that  others  may  practice. 
210 


Mounting  a  Five-Inch  Gun  in  the  Jungle 


of  his  soldier-sailors  that  enlistment 
might  be  increased.  The  plan  was  not 
successful,  for  the  advertisements  were 
dull  and  uninteresting  without  phosto- 
graphs,  and  the  Government  had  no 
official  corps  of  photographers.  With 
the  failure  of  this  plan  came  the  idea 
of  the  publicity  bureau,  with  its 
photographers,  writers,  clerks, 
stenographers,  and  printers. 

Six  months  of  the  bureau 
has  convinced  the  Government 
that  it  is  doing  a  work  at  a 
much  less  expense  than  paid 
advertising  ever  could  do.  The 
authorized  strength  of  the  ma- 
rines is  approximately  three 
hundred  and  forty  officers  and 
ten  thousand  men.  At  present, 
due  to  the  excellent  work  of  the 
publicity  bureau,  there  isn't  a 
vacancy. 

Under  the  old  system  the 
postmaster  in  each  town  oc- 
casionally sent  in  names  of  like- 
ly   recruits    and    these    were 


THE  PRESS  AGENT  IN  THE  NAVY 
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filed  away  and  later  dull  printed  mat- 
ter was  mailed  to  the  men.  Instead 
of  the  old  wornout  picture-poster  in 
front  of  the  country  postoffice  or  the 
city  recruiting  station,  there  is  a  board 
with  "action"  photographs  affixed 
which  attract  the  attention  of  every 
boy  who  passes. 

The  lists  of  "prospects"  come  direct 
to  the  publicity  bureau,  the  names  are 
catalogued  and  filed  and  letters  are 
mailed  at  once,  enclosing  photographs 
showing  the  latest  target  practice  or 


bases  they  are  taught  to  use  portable 
searchlights,  wireless  telegraph,  the 
heliograph,  and  other  methods  of  sig- 
nalling. He  also  reads  that  they  pick 
up  fine  points  of  range  finding,  placing 


Battery 

Commander's 
Control 
Station 


Marines  Launching  a  Hyuroaeropl.\ne 


maneuvers  of  the  war  ships.  The  re- 
sult is  that  the  city  or  country  boy  is 
convinced  that  the  Government  is 
really  taking  a  personal  interest  in  him 
and  really  wants  him. 

Under  the  new  press-agent  system  of 
dispensing  knowledge  the  would-be 
marine  is  advised  that,  in  the  prelim- 
inary instructions  which  members  of 
the  corps  get  on  shore  before  being 
"turned  over  for  duty",  they  are  drilled 
in  the  duties  of  infantry  soldiers,  field 
artilleryman,  and  as  members  of  ma- 
chine gun  companies.  He  is  told  that 
in  preparation  for  their  duties  as  land- 
ing parties  from  ships,  expeditionary 
duty,  and  defenders  of  naval  advance 


land  and  submarine  telegraph  lines, 
handling  torpedoes,  building  and  de- 
stroying bridges,  knotting  and  splicing, 
mounting  ships'  guns,  and  the  like. 

All  this  information,  with  photo- 
graphs, goes  direct  to  the  home 
of  the  person  interested,  whereas,  in 
the  past,  such  information,  and  it  was 
poor  information  at  that,  was  given  out 
at  recruiting  stations.  Uncle  Sam's 
press  agents  can  now  reach  the  pros- 
pective marine  in  his  home  and  set  him 
right  as  to  what  the  marines  are  and 
what  they  do.  Then  they  can  lead  him 
to  the  nearest  recruiting  station  and 
have  no  fear  he  will  change  his  mind 
before  the  papers  are  signed. 


GAMBLING  WITH  FATE  IN 
THE  SUBMARINE 


By 

ROBERT    G.    SKERRETT 

Great  interest  is  centered  in  the  submarine  at  the  present  time,  because  naval 
experts  declare  that  these  craft  may  really  decide  the  issue  on  the  seas  betzveen 
England  and  Germany.  But  ivhether  in  times  of  peace  or  of  zvar  the  submarine 
is  essentially  dangerous  to  those  on  board.  No  one  can  tell  when  it  may  refuse  to 
rise.  In  this  very  timely  article,  Mr.  Robert  G.  Skerrett  discusses  this  ever 
present  peril. — The  Editors. 


CAN  the  submarine  be  made 
safe? 
This  question  is  asked 
whenever  anything  happens 
to  one  of  these  vessels,  and, 
unfortunately,  the  query  has  been  jus- 
tified a  good  many  times  since  this 
modern  order  of  fighting  craft  came 
into  being. 

For  ordinary  navigation  the  subma- 
rine is  designed  to  travel  upon  the  sur- 
face of  the  water  very  much  as  any 
other  craft,  and  in  this  condition  it 
would  take  a  good  many  tons  of  water 
to  sink  her.  When  prepared  for  un- 
der-water  navigation  she  actually  has 
in  her  ballast  tanks  almost  enough 
water  to  carry  her  to  the  bottom.  We 
say  "almost"  because  the  added 
amount  necessary  is  her  remaining 
margin  of  safety — a  measure  of  float- 
ability  which  the  technical  man  calls 
"reserve  of  buoyancy".  This  reserve 
of  buoyancy  is  the  inherent  impulse  to 
rise  to  the  surface  should  the  motors 

21? 


stop,  and  it  is  against  this  lifting  force 
that  the  propellers  exert  themselves 
in  driving  and  in  keeping  the  boat  be- 
neath the  sea. 

A  submarine  which  displaces  on  the 
surface  three  hundred  and  ninety  tons 
would  be  a  boat  about  one  hundred 
and  fifty  feet  long.  When  the  ballast 
tanks  of  this  vessel  are  filled  and  she 
is  ready  for  submerged  service,  her 
dead-weight  or  displacement  becomes 
a  matter  of  five  hundred  and  twenty 
tons,  and  holding  this  craft  to  the  sur- 
face is  a  reserve  buoyancy  representing 
a  space  that  would  take  just  about 
eight  hundred  pounds  of  sea  water  to 
fill.  In  other  words,  she  is  suspended 
by  a  buoyant  thread  that  is  to  the  total 
weight  of  the  submarine  what  seven 
ten-thousandths  is  to  one !  It  would 
take  less  than  one  hundred  gallons  of 
water,  entering  by  some  chance  leak, 
to  start  the  vessel  bottomward  like  a 
shot.  Thus  was  the  A-y  of  the  Brit- 
ish Navy  lost  a  few  months  ago ;  and  in 


GAMBLING    WITH    FATE    IN   THE  SUBMARINE 
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this  fashion  a  boat  of  the  Russian 
service  and  one  of  the  German  Navy 
were  sunk  but,  fortunately,  their  crews 
were  rescued  with  a  sacrifice  of  only 
three  lives.  Both  of  these  boats  sank 
in  moderate  depths. 


server?  If  so,  you  will  appreciate  the 
fact  that  much  of  your  energy  was  re- 
quired to  get  your  body  beneath  the  sur- 
face, and  that  this  left  but  little  power  to 
drive  you  forward.  A  submarine  is  a 
composite  vessel ;  she  must  be  able  to 
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THE  ROUTE  OF  THE  SUBMARINE  HVALEN 

Of  only  one  hundred  and  oijrhty-five  tons  displacement,  and  without  any  ship  to  escort  her,  she  traveled  from  Spezia, 

Italy,  to  Stockholm,  Sweden,  a  distance  of  three  thousand  miles. 


Perhaps  you  will  ask  why  the  mar- 
gin of  safety  represented  by  the  re- 
serve buoyancy  is  not  increased  when 
these  vessels  are  made  ready  for  sub- 
merged navigation?  In  return  I  ask 
if  you  have  ever  tried  to  swim  under 
water  when   sustained  by  a   life   pre- 


run  both  on  and  below  the  surface  of 
the  sea.  This  has  naturally  created 
difficulties  in  successful  planning  and, 
at  best,  any  submarine  or  submersible 
is  a  compromise. 

Perhaps  the  most  skilful  solution  of 
this  duplex  problem  is  that  evolved  by 


TECHNICAL   WORLD   MAGAZINE 


Submarines  in  the  United  States  service  are  towed  on  long- trips  and  accompanied 
by  another  vessel  when  venturing  for  any  distance  over  the  sea. 


the     distinguished     Italian     engineer, 
Major  Cesare  Laurenti,     He  has  given 
his    submersible    a    ship-shaped    outer 
body  which  makes  it  possible  to  pro- 
vide his  boat  w^ith  an  unusual  measure 
of  buoyancy  vv^hen  running  on  the  sur- 
face and,  incidentally,  permits  the  hull 
to  be  so  formed  that  his  boat  can  be 
driven  upon  the  sea  at  high  speed  w^ith 
moderate  engine  power.     In  this,  his 
design     differs     from     the     submarine 
which    has   less    buoyancy    in    surface 
trim  and,  while  capable  of  higher  speed 
under  water,  is  not  so  seaworthy  nor 
so    fast    on    the    surface    as    the    sub- 
mersible.   Inside  the  outer  hull  of  the 
Laurenti    boat    is    a    sturdy 
inner  hull  capable  of  re- 
sisting    water     pressure 
when    deeply    sub- 
merged.     Between     

this     strong     shell 
and  the   ship -shaped 
superstructure  is  a  large 
air  space  which  furnishes 
the  desired  surface-going 
buoyancy.      The     moment 
water  ballast  is  admitted  to 
the  tanks  in  the  lower  part 
of  the  boat,  the  vessel  set- 
tles deeper  into  the  sea,  and 
then     by     opening    certain 
ports  or  doors  in  the  super- 
structure   the     submersible 
sinks  much  deeper,  thus  au- 
tomatically surrendering  the 


Made  the  Long  Cruise  greater  part  of  her  or- 

dinary factor  of  safety. 
Because  of  this  greate*- 
expanse  of  superstruc- 
ture, however,  the  sub- 
mersible is  not  capable 
of  traveling  so  fast  as 
the  submarine,  for  the 
same  power,  under 
water.  These  are  the 
two  forms  that  modern 
under-water  craft  have 
followed. 

As  a  general  rule  the 
submarines    in   the 
United    States'   service 
are  towed  on  long  trips  and  are  invaria- 
ably  accompanied  by  another  ship,  when 
venturing  for  any  distance  over  the  sea. 
In   striking   contrast   to   this   state   of 
affairs  is  the  really  extraordinary  voy- 
age  of   a   submersible   built  after   the 
design  of  Major  Laurenti  for  the  Swed- 
ish Government.     The  Hvalen  is  a  boat 
of   only   one   hundred   and   eighty-five 
tons  displacement,  and  yet  without  an 
escort  of  any  sort  she  traveled  prac- 
tically three  thousand  miles  from  the 
shipyard  at  Spezia,  Italy,  to  Stockholm. 
During  that  journey  she  encountered  a 
good  deal  of  rough  weather,  and  yet  she 
went  steadily  onward,  making  her  ports 
of  call   like   any   other   sea- 
going     craft      of      much 
larger  size. 

The    French    have 
done  notable  things 
of   late   in   keeping 
the  sea  and  in   running 
long    distances    in    their 
submersibles,  but  it  must 
not  be  forgotten  that  their 
boats    range    all    the    way 
from  four  hundred  tons  to 
nearly  a  thousand  tons  in 
displacement.      The   closest 
approach  to  this  character 
of    vessel    are    the    under- 
water   craft    developed    by 
Mr.  Simon  Lake,  the  G-i, 
built  by  him  for  our  navy, 
being  a  fine  example  of  the 


The  Unusual  Hull  Arrange- 
ment OF  A  Laurenti  Submer- 
sible Which   Insures  a    Very 

Large  Measure  of  Safety 
A  BCD  is  the  hull  proper;  AMNC 
the  water  -  tight  superstructure; 
ABC  one  of  the  strong  beams  re- 
ferred to;  000  bracinsr  connecting 
the  strong  beams  with  the  deck 
beams  of  the  superstructure;  XY 
the  water  line. 
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ONE  OF  THE  LATEST  TYPES  OF  SUBMARINES  USED  IN       .I     THE  UNITED  STATES  NAVY 


American  submersible  of  the  latest 
type. 

Until  lately  most  under-water  boats 
were  driven  upon  the  surface  by  means 
of  explosive  engines  using  gasoline. 
This  volatile  fuel  has  caused  a  large 
number  of  the  accidents  registered 
against  submarine  flotillas.  The 
French  have  tried  to  overcome  this  dif- 
ficulty by  using  steam  engines,  steam 
being  generated  in  boilers  heated  by 
crude  oil.  While  quite  admirable  for 
surface  running,  this  method  has  some 
serious  drawbacks  when  the  boats  are 
sealed  for  submerged  work.  As  an 
offset,  engineers  have  evolved  a 
heavy-oil  engine  of  the  Diesel  type. 
The  stowage  of  the  fuel  and  its  use 
greatly  lessens  the  dangers  due  to  the 
presence  and  employment  of  explosive 
gasoline.  To  this  extent,  therefore,  the 
modern  under-water  craft  has  become 
a  safer  vessel. 

But  there  still  remains  the  storage 
battery  from  which  energy  is  well-nigh 
universally  drawn  for  submerged  navi- 
gation. The  storage  battery  generates 
a  noxious  gas  when  reaching  its  fuH 
charge  or  when  approaching  the  lim- 
its of  its  discharge.  This  gas  is 
highly  inflammable  and  becomes  an 
explosive  when  mixed  with  sufficient 
air,  and  upon  a  number  of  occasions 
has  caused  injury  and  disaster  aboard 
submarines.  This  is  bad  enough,  but 
the  storage  battery  is  another  possi- 


ble source  of  peril.  Should  a  subma- 
rine sink  and  salt  water  get  into  the 
accumulators,  deadly  chlorine  gas  is 
•immediately  given  off.  This  has  prob- 
ably rendered  the  crews  of  under- 
water boats  unconscious,  thus  dis- 
abling the  men  who  might  otherwise 
have  had  time  to  perform  the  needful 
operations  in  order  to  bring  their  craft 
to  the  surface  and  thereby  save  their 
lives. 

When  running  submerged,  the  men 
inside  a  submarine  are,  indeed,  gam- 
bling with  Fate,  because  any  sudden 
accident  or  rupture  admitting  a  com- 
paratively small  quantity  of  water 
would  suffice  to  send  the  boat  quickly 
bottomward.  To  be  sure,  our  sub- 
marines are  tested  for  hull  strength  by 
a  submergence  to  a  depth  of  two  hun- 
dred feet ;  but  one  does  not  have  to  go 
far  off  some  parts  of  our  coasts  to  find 
water  several  times  deeper,  and  it  is 
there  that  the  biggest  of  these  subma- 
rines would  probably  have  to  do  duty 
in  time  of  war.  The  prospect  is  a 
grtiesome  one  should  one  of  these  ves- 
sels go  down  in  three  hundred  or  four 
hundred  feet  of  water. 

The  submarine  is  safer  than  it  used 
to  be,  but  not  safe  by  any  manner  of 
means,  and  for  that  reason  our  officers 
and  jackies  volunteer  for  this  duty, 
and  the  enlisted  man  is  paid  a  bonus 
for  the  time  he  spends  submerged  in  the 
dangerous  craft. 
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PREHISTORIC  MAN  OF 
LOS  ANGELES 


By 
C.    L.    EDHOLM 


A    SKULL,  possibly  several  thou- 
/\     sand  years  old,   is  the  latest 

/  \  important  find  brought  to  the 
/  %  surface  of  the  famous  La 
Brea  pit  in  the  outskirts  of 
Los  Angeles.  This  bed  of  asphaltum 
has  been  the  treasure  ground  for  sci- 
entists, who  within  the  last  few  years 
have  recovered  the  bones  of  many  ex- 
tinct animals,  birds,  and  reptiles. 
Professor  James  Z.  Gilbert 
of  Los  Angeles  was  the 
first  to  give  out  to  the 
public  the  scientific  facts 
concerning  the  La  Brea 
Pits  which  he  has 
been   investigating. 

This  lake  of  tar 
has  been  compared 
to  a  t  h  i  r  t  y-a  ere 
sheet  of  tanglefoot, 
covered  with  sticky 
asphaltum  ranging 
in  depth  from  six 
inches  to  several 
feet.  Even  today 
the  little  wild  creatures 
of  the  fields — rabbits,  bird's,  or  gophers — 
become  entangled  in  the  viscous  sub- 
stance and  perish,  and  it  is  believed 
that  this  process  has  been  going  on  for 
many  scores  of  thousands  of  years. 

Just  as  today,  if  a  bird  flies  down 
close  eaough  to  the  surface  to  touch 
the  asphaltum,  it  is  trapped,  so  in  pre- 
historic times  the  monsters,  long  ago 
extinct,  were  caught  and  preserved  by 
the  asphaltum.  Because  of  the  re- 
markable preservative  qualities  of  this 
substance  the  skeletons  have  been  re- 
covered in  perfect  condition. 
.Here  were  found  the  skeleton  of  the 
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saber-tooth  tiger  with  its  long  curved 
teeth  which  gave  it  the  name,  the  giant 
sloth,  a  camel,  the  great  wolf,  the 
small  antelope,  and  a  huge  bird  of  prey 
called  the  teratornis.  The  latter  skele- 
ton was  found  close  beside  the  "Ange- 
les man",  as  this  skull,  with  its  frag- 
ments of  bones,  is  called. 

It  is  from  the  proximity  of  the 
human  remains  to  those  of 
creatures  known  to  be  ex- 
tinct for  many  cen- 
turies that  the  age  of 
the  prehistoric  man 
is  guessed  at,  for 
there  is  not  a  very 
great  difference 
between  the  shape 
of  this  skull  and 
that  of  the  human 
being  of  today.  The 
most  noticeable  points 
of  difference  are  that  the 
skull  is  flatter  at  the  back,  and  in  size 
from  front  to  back  it  is  nearly  an  inch 
shorter  than  the  average  modern  human 
skull  and  the  palate  is  exceedingly  short. 
It  was  only  after  months  of  study 
that  the  world  was  made  acquainted 
with  the  few  facts  that  are  known  re- 
garding this  find  and,  although  the 
skull  was  brought  to  the  surface  in 
February,  it  was  not  until  June  that 
the  public  was  allowed  to  view  it. 

Director  Frank  S.  Daggett  of  the 
Los  Angeles  County  Museum  of  Nat- 
ural History,  Science,  and  Art,  where 
the  specimens  are  preserved,  kept  the 
skull  under  lock  and  key,  refusing  all 
requests  from  those  who  wished  to  ex- 
amine it  out  of  curiosity. 

Professor  J.  C.  Merriam,  Chief  Pale- 


Excavation  Work  at  La 
Brea  Ranch 


Birds  Trapped  Recently  on 

THE  Treacherous   Surface 

OF   THE    La  Brea    Asphalt 

Pits 
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The  Prehistoric  Bones  as 
They  Were  Found  in  the 
Asphalt  Pit  at  La  Brea. 
Near  Los  Angeles,  Califor- 
nia 


ontologist    of    the    Uni- 
versity of  California,  was 
invited  to  study  this  spec- 
imen and  it  was  carefully 
cleaned   of  the   clinging 
asphaltum  and  found  to 
be  in  a  state  of  perfect 
preservation.        Delicate 
measurements  and  com- 
parisons with  other  ex- 
cavated  skulls  were    ___^^^.^^^ 
made,     especially     with 
those   found  on   Santa   Rosa   Island,   to 
which  a  general  resemblance  was  noted. 
Professor    Merriam's    report    states,    in 
part: 

"The  skull  is  that  of  a  small  person 
of  middle  age,  possibly  a  woman.  The 
brain  case  is  relatively  as  large  as  that 
in  some  of  the  living  native  races  of 
America.  So  far  as  its  characteristics 
are  concerned  it  is  not  necessary  to  sup- 
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pose  that  this  is  the  skull  of  a  person 
who  lived  at  a  remote  time,  when  the 
human  family  was  in  a  relatively  slow 
stage  of  evolution. 

"It  does  not  necessarily  belong  to 
the  present  historic  period,  but  cannot 
be  considered  as  having  antedated  it 
by  many  thousands  of  years.  The  age 
of  this  specimen  may  be  measured  in 
thousands  of  years." 
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INDIAN  WHEAT  HAS  FORAGE 
VALUE 

<<INDIAN  wheat,"  which  is  common 
from  Canada  to  Mexico,  is  recog- 
nized by  only  a  few  persons.  One  of  the 
plantains,  it  is  a  rapidly  growing-  spring 
feed  and  highly 
nourishing.  The 
matured  grain  is 
similar  in  shape 
and  color  to 
that  of  flax, 
but  very  much 
smaller,  and  is 
rich  in  protein. 
It  occurs  most 
abundantly  in 
early  spring  in 

southwestern  Arizona  where  it  is  said  to 
have  in  the  past  kept  antelope  alive  dur- 
ing seasons  of  extreme  drought.  The 
plant  on  the  right  in  the  photograph  is 
ten  inches  high  and  supports  one  hun- 
dred and  seventy-five  heads  from  incep- 
tion to  bloom. 

WRECKING    OUTFIT    PROPELS 
SELF 

HE  Grand  Central  Terminal  of  New 
York   City   has    installed   an    elec- 


Indian  Wheat,  Known  to  O 
Canada 


T 


trically-driven  wrecking  outfit,  the  first 
of  its  kind  devised.  It  not  only  takes 
current  from  a  third  rail  but  is 
equipped  with  storage  batteries  of  two 
hundred  and  thirty  cells.  All  the 
equipment  of  the 
wrecker  and 
the  car  itself 
can  be  oper- 
ated for  sev- 
eral  hours' 
time  away 
from  any 
source  of 
power. 

The  new 
wrecker  is 
double-ended, 
with  a  power- 
ful crane  on  each  end  and,  in  addition,  is 
equipped  with  four  power  operated  out- 
riggers, or  extending  beams,  for  addi- 
tional stability  when  lifting  heavy  loads. 
The  outriggers  are  located  two  on  each 
end  of  the  car  and  when  not  in  use  can 
be  run  back  or  drawn  in,  and  do  not 
interfere  with  the  progress  of  the  car. 

The  wrecker  was  especially  designed 
by  an  industrial  firm  of  Bay  City,  Michi- 
gan, to  meet  conditions  at  the  terminal. 
The  car  itself  is  swung  low,  which  en- 
ables it  to  pass  through  all  the  tunnels 


NLY  A  Fp:w,  Has  a  Range  from 
TO  Mexico 


WRECKER  ITS  OWN  LOCOMOTIVE 
It  takes  current  from  a  third  rail,  but  it  is  also  equipped  with  storage  batteries. 
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ROOF  GARDEN  THAT  GIVES  UNSURPASSED  VIEW 


and  low  bridges  of  the  lines.  The 
booms  at  each  end  swing  through  a 
radius  of  one  hundred  and  eighty  de- 
grees, and  can  both  be  operated  at  the 
same  time  or  separately.  The  cab  at 
each  end  of  the  car  controls  the  corre- 
sponding boom  and  the  propelling  ap- 
paratus as  well.  As  all  of  these  are 
controlled  by  air  there  are  no  heavy 
levers  required.  No  time  is  wasted  in 
turning  the  car  and,  being  its  own  loco- 
motive, it  is  able  to  arrive  on  the  scene 
of  a  disaster  about  an  hour  earlier  than 
the  time  required  by  the  old  style  loco- 
motive-drawn wreckers. 


ROOF  GARDEN  WITH 
MAJESTIC  VIEW 

DOOF  gardens  are  common  on  the 
bigger  hotels  in  most  large  cities, 
but  it  is  claimed  that  from  this  one  in 
Salt  Lake  City  the  views  on  all  sides 
are  unsurpassed  in  picturesque  wild 
beauty.     In  the  photograph  the  view 


is  to  the  southeast,  across  the  city, 
with  the  Wasatch  Mountains  a  few 
miles  "distant.  A  western  view  looks 
across  twenty  miles  of  wild  desert  onto 
the  Oquirrh  Range,  where  the  greatest 
open-mine  operations  of  the  w^orld  are 
being  carried  on.  North,  a  short  arm 
of  the  great  Wasatch  Mountains  comes 
down  close  to  the  hotel,  rising,  in  rug- 
ged wildness,  for  fifteen  hundred  feet 
above  the  city  level.  South,  for  fifty 
miles,  stretches  the  beautifully  fertile 
Salt  Lake  Valley  with  the  great  Utah 
Lake  in  the  far  distance.  Northwest, 
the  landlocked  briny  Salt  Lake,  stud- 
ded with  its  strange  islands,  lies  amid 
the  gigantic  rocks  which  form  its 
shores. 


EXHIBIT  OLD  ELECTRIC 

HTHIS   "grand-daddy"   of   all    electric 
vehicles  has  just  been  presented  to 
the  New  York  Electric  Vehicle  Asso- 
ciation.   The  machine  was  built  in  1893 
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THREE-WHEELED  VEHICLE  SAID  TO  BE  THE  ANCESTOR  OF  ALL  ELECTRIC  CARS 

The  machine  was  built  in  1893. 


and  still  has  the  same  pneumatic  tires 
that  were  put  on  when  it  was  made.  It 
is  an  oddly  wrought  three-wheeled 
contraption,  steered  with  a  tiller  by  a 
single  wheel  in  the  rear,  like  a  ship's 
rudder.  There  are  only  two  speeds, 
and  the  machinery  is  set  on  the  front 
axle.  The  storage  battery  is  carried 
under  the  seat  and  in  the  body.  The 
name   of   the   inventor   is   not   known. 


THE  TRAFFIC  OFFICER  OF  THE  TRACKS 
He  blows  the  whistle  to  warn  the  workmen  when  a  train  approaches. 
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His  idea  was  to  have  a  light,  efficient 
battery,  with  as  light  a  frame  as  pos- 
sible, and  the  main  object  seems  to  have 
been  to  obtain  speed.  The  machine 
was  rigged  up  for  service  and  tried  out 
before  a  curious  crowd  of  onlookers. 
At  the  same  time,  a  modern  electric 
car  was  photographed  with  it. 

Si 

WHISTLE  TO  SAVE  LIVES 

DECAUSE  he  proved  to  the 
Lehigh  Valley  Railroad  Com- 
pany that  section  foremen  and 
construction  foremen  should 
carry  a  whistle,  W.  T.  Morris, 
who  has  that  kind  of  position 
himself,  got  a  month's  vacation 
with  pay.  The  railway  gives 
prizes  for  "Safety  First"  ideas, 
and  this  man  showed  that  the 
lives  of  construction  hands  could 
be  saved  if  the  foreman  had  some 
efficient  means  of  letting  them 
know  when  danger,  in  the  shape 
of  an  oncoming  train,  approached. 
Gate  tenders  have  also  been  pro- 
vided with  whistles  so  that  they 
may  more  easily  warn  people 
when  they  attempt  to  cross 
tracks  when  gates  are  lowered. 


MAMMOTH  BUBBLE  OF  LIGHT 


By 
L.    R.    PERRY 


A  MONG  the  mass  of  structures 
/\  erected  at  the  Panama-Pacific 
/  %  Exposition  in  San  Francisco, 
/  \  will  stand  one,  conspicuous 
•^  "^  in  the  daytime  because  of  its 
odd  and  beautiful  form  and,  at  night 
time,  because  of  its  illumination.  This 
center  of  interest  will  be  the  mammoth 
glass  Palace  of  Horticulture.  By  day,  it 
will  stand  out  as  a  great  fairyland 
castle  in  the  midst  of  the  myriad  col- 
ored tropical  South  Gardens,  toward 
the  western  end.  By  night,  the 
entire  structure  will  glow  as  a 
mammoth  self-illumined  bub- 
ble— a  phosphorescent  opal 

Here    will    be    found 
the   latest   and,   per- 
haps, the  most  ef 
fective     method 
of  illumination 
that  the  mod- 
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oped — illumination  by  means  of  "wells  of 
light". 

This  structure,  six  hundred  and 
thirty  feet  long  and  two  hundred  and 
ninety-five  feet  wide  and  costing  three 
hundred  and  sixty  thousand  dollars, 
will  cover  five  acres  of  ground.  Sev- 
eral naves  will  pass  through  it ;  over 
the  center  the  largest  steel  and  glass 
dome  in  the  world  will  tower  one  hun- 
dred and  eighty  feet.  On  the  exterior 
of  this  dome,  in  the  daytime,  a  huge 
flower  basket  twenty-six  feet  high 
and  weighing  over  one  hundred  tons 
will  be  noticed  crowning  the  top  as 
a  sky  ornament.  The  term 
"crystal  palace"  s&ems  the 
most  fitting  term  that 
can  be  applied  to  the 
entire  edifice. 


A  Grkat  Dome  Which 
Is  Really  a  Mammoth 
Bubble  of  Light 
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The  effect  at  night  of  a  mammoth 
glowing  bubble  or  iridescent  opal,  is 
obtained  in  the  following  manner: 

Within  the  building,  at  the  base  of 
the  dome  in  the  center,  will  be  an  eigh- 
teen-foot ornamental  tower.  About 
the  base  of  this  tower  will  be  placed  a 
number  of  searchlights  directed  to- 
ward the  great  dome  above.  The  rays 
of  the  lights  will  pass  through  a  large 
"diffusion  plate"  borne  on  top  of  the 
tower,  composed  of  a  small  number  of 
small  lenses  which,  while  causing  a 
beautiful  dispersion  of  the  rays  by  re- 
fraction, will  not  break  them  into  their 
prismatic  colors.  In  one  part  of  this 
building,  Festival  Hall,  two  of  these 
beams  will  be  reflected  from  mirrors 
before  passing  through  the  plate,  in 
order  that  they  may  be  brought  to  bear 


upon   the    lower   areas   of   the   building 
walls. 

All  the  light  will  be  reflected  back 
from  the  dome  and  walls,  filling  the 
building  with  an  evenly  blended  light 
with  the  source  entirely  concealed.  The 
interior  illumination  will  also  provide 
an  exterior  effect,  as,  in  front  of  one 
of  the  searchlights  hidden  at  the  base 
of  the  light  well  or  tower,  will  be  a 
revolving  glass  plate  of  red,  green,  and 
yellow  sections,  which  will  send  a  con- 
stantly varying  surge  of  color  against 
the  dome  of  opalescent  glass.  Another 
revolving  plate,  opaque  with  the  excep- 
tion of  one  quadrant,  will  break  the 
waves  of  color  with  a  pulse  of  white 
light  passing  through  it,  and  the  effect 
will  be  exactly  that  of  a  great  opal  shot 
through  with  warm  changing  colors. 


WHITE  IN  THE  OPERATING 
ROOM  MUST  GO 


By 
J.    A.    WHITMAN 


WHITE  is  supposed  to  stand 
for  sanitation  and  clean- 
liness and,  for  that  reason, 
hospital  boards  in  the 
past  have  insisted  upon 
this  effect,  sometimes,  perhaps,  to  make 
a  show  place  of  the  most  dramatically 
interesting  department  of  the  hospital. 

Today  the  most  modern  hospitals  ad- 
minister, in  the  majority  of  cases,  con- 
tinuous gas.  This  cannot  be  given  in 
an  ante-  or  preparation  room.  The  pa- 
tient, therefore,  must  be  taken  directly 
into  the  operation  room  in  a  perfectly 
conscious  condition. 

The  effect  upon  the  patient  about  to  go 
under  the  krfife,  on  being  wheeled  into 
this  atmosphere  of  blinding  snowy  white- 
ness, is  that  of  shock  and  terror.  Op- 
erating rooms  are  almost  invariably  on 


the  top  floor  of  the  building,  where  every 
available  bit  of  sunlight  is  reflected.  A 
frequent  comment  of  the  patient  later  on 
is,  "How  frightened  I  was  when  I  saw  all 
those  nurses  and  doctors  in  white  clothes 
in  that  terribly  white  room." 

But  it  is  not  altogether  the  psycholog- 
ical effect  on  the  patient  that  the  up-to- 
date  surgeon  is  thinking  of  when  he  ad- 
vocates abandoning  white  for  green.  It 
is  the  effect  upon  himself  that  he  is  con- 
sidering, and  it  is  right  and  proper  that 
this  should  be  his  viewpoint.  To  him  is 
entrusted  the  fate  of  human  lives.  His 
full  attention  must  be  absolutely  concen- 
trated on  the  task  before  him.  Anything 
that  tends  to  disturb  him,  to  lower  his 
efficiency,  reacts  directly  on  the  patient — 
in  other  words,  imperils  the  patient's 
life. 


WHITE  IN  THE  OPERATING  ROOM  MUST  GO 
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The  white  glare  dazzles  the  surgeon's 
eyes  when  he  looks  up,  as  he  is  momen- 
tarily obliged  to  do  to  motion  for,  and 
receive,  a  different  instrument  or  sponge. 
It  takes  a  moment  for  his  eyes  to  recover 
from  the  direct  brilliancy,  and  every  in- 
stant of  time  saved  adds  to  the 
patient's  chance  of  coming 
through  the  operation  safely. 

Dr.  H.  H.  Sherman  of  St. 
Luke's  Hospital,  San  Fran- 
cisco, who  has  introduced  in 
that  institution  the  "spinach 
green"  color  system,  says,  "The 
discomfort  I  have  had  in  the 
present  day  white  operating 
rooms  led  me  to  suggest  that 
we  have  dark  floors  and  wain- 
scots in  these  rooms,  so  that  the 
oi)erator  who  looks  up  from  a 
wound  shall  not  encounter  a 
glare  of  light  and  find  his  eyes 
useless  for  a  moment  as  he  looks  back 
into  the  wound.  The  color  scheme,  it 
seemed  to  me,  should  start  from  the  red 
of  the  blood  and  of  the  tissues,  and 
therefore,  I  advised  that  green,  the  com- 
plementary color  to  red,  should  be 
chosen   for   the  color  of   the   floor   and 


wainscot.  The  particular  shade  of  green 
to  be  selected  was  that  which  was  com- 
plementary to  hemoglobin,  and  it  was 
found  to  be  spinach  green." 

But    merely    one    shade    of    "spinach 
green"  does  not  produce  fully  the  result 


Thk  Grken-Walled  Gphkaunc;  Kdom 

desired.  The  object  in  changing  the 
color  is  really  to  imitate  as  closely  as  pos- 
sible the  color  scheme  of  Nature.  To  a 
height  of  six  feet  the  wainscoting  is 
green,  and  the  ceiling  is  a  bright  buff. 
Between  the  two  is  white  tiling.  This 
combination  of  colors  reproduces  to  a 
satisfactory  degree  open  air  conditions. 


Surgeons  Operating  in  Dark  Garments  in  a  Green- 
Walled  Room 
It  has  been  found  that  the  g-lare  of  the  ordinary  white 
wall  tends  to  dazzle  the  surgeon's  eyes. 


END  THONE  EAVESDROPPING 

By 
FRANK    G.    MOORHEAD 


AG.  HOWARD,  a  Nebraska 
man,  has  invented  a  device 
which  sounds  a  warning  when 
a  third  party  breaks  in  on 
'  •  the  wire,  and  which  also 
identifies  the  culprit  to  both  the  legiti- 
mate users  of  the  telephone. 

As  there  are  about  nine  million 
party-line  telephones  in  operation  in 
the  United  States,  it  can  be  seen  that 
the  device  is  destined  to  affect  a  great 
many  people  and 
to  check  a  firmly 
established  cus- 
tom. 

The  man  whose 
invention  marks 
the  doom  of 
eavesdropping  is 
the  possessor  of  a 
bona  fide  photo- 
graph showing,  a 
farmer's  wife  at 
work  at  her  sew- 
ing machine,  with 
the  receiver  of 
the  telephone 
firmly  bound  to 
her  ear,  so  that 
she  may  not 
miss  a  single 
word  of  the  con- 
versation of  her 
neighbors 
throughout  the 
entire  day. 

Howard's  device  has  been  tried  out 
on  a  number  of  party  lines  and  has 
proved  practical.  It  is  the  result  of 
eleven  years'  experimentation. 

"One  of  the  questions  most  frequent- 
ly asked  of  me  by  new  subscribers," 
says  Howard,  who  himself  is  in  the 
telephone  business,  "is  this:  'Does 
every  one  on  the  line  have  an  oppor- 
tunity to  hear  what  I  say  when  I  am 
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A.  G.  Howard 
This  Nebraska  inventor  sounds 
the  doom  of  telephone  eaves- 
dropping. 


talking  to  another  party?'  I  am  forced 
to  acknowledge  that  such  is  the  case. 
One  farmer's  wife  asked  me  that  ques- 
tion eleven  years  ago.  When  I  re- 
plied, she  asked  if  there  was  not  in 
existence  a  telephone  that  would  give 
private  service  on  a  party  line.  When 
I  told  her  that  I  had  never  heard  of 
such  an  instrument,  she  said  some 
bright  telephone  man  had  better  get 
busy  and  invent  one ;  it  would  make  his 
fortune.  I  took 
the  tip,  got  busy, 
and  believe  I  have 
solved  the  prob- 
lem." 

Mr.  Howard's 
device  can  be 
readily  attached 
to  any  telephone. 
The  user  operates 
his  telephone  in 
the  old  manner, 
except  that  he 
turns  a  little 
switch  just  as 
soon  as  he  begins 
to  talk.  This 
switch  starts  a 
mechanism  which 
is  timed  by  a  small 
clock.  An  indi- 
cator points  out 
the  time  the  con- 
versation  con- 
tinues and  the  telephone  connection  is 
automatically  cut  off  at  the  end  of 
four  minutes.  If,  during  the  con- 
versation, some  other  subscriber  on  the 
line  picks  up  his  receiver,  the  removal 
of  the  instrument  from  the  hook  pro- 
duces a  musical  sound  which  not  only 
notifies  the  users,  bu^;  identifies  the 
one  who  is  listening. 

The   identifying  sound   is  produced 
by  means  of  a  disc  carrying  toothed 


Even  the  Young 

Folks  Enjoy 

Listening  to 

Conversations 

When  the 

Danger  of 

Being  Caught 

Is  Remote 


All  Day  at  the  Sewing  Machine 

With  the  party-line  receiver  firmly  bound  to  her  ear,  she 

is  certain  not  to  lose  a  word  of  the  conversation. 


projections  on  its 
extremity,  which 
come  in  contact 
with  a  pair  of  key- 
note tongues. 
These  tongues  pro- 
duce the  musical 
signal,  which  is  of 
a  high  or  a  low 
note,  to  represent 
the  long  or  the 
short  ring  used  to 
call  the  different 
subscribers  on  the 
party  line.  Inas- 
nuich  as  most  party 
lines  have  from 
four  to  twenty 
users,  there  are  the 
cor  responding 
number  of  different 
signals  or  musical 
sounds  by  means  of 
which  the  location 
of  the  receiver  just 
removed  is  learned. 
The  device  thus 
has  the  two-fold  effect  of  measuring  the 
length  of  a  conversation  and  identifying 
the  eavesdropper.  The  inventor  believes 
that  cutting  down  unnecessary  conversa- 
tions, by  automatically  shutting  off  the 
connection  at  the  end  of  four  minutes, 
will  effect  a  saving  of  fifty  per  cent  or 
more  on  batteries  and  that  it  will  eventu- 


Thk  New  Invention  That 
Prevents   Eavesdropping 


ally  result  in  re- 
el u  c  e  d  telephone 
rates. 

It  is,  however, 
very  doubtful  if 
most  country  sub- 
scribers will  take 
kindly  to  the  device 
which  will  cut  off 
some  of  their  keen- 
est pleasures,  for 
there  is  no  doubt 
that  many  farm 
wives  meet  and 
talk  in  company  on 
the  rural  lines  in  a 
way  which  should 
be  regarded  as  per- 
f  e  c  1 1  y  legitimate. 
At  such  times  a 
frantic  call  for  a 
doctor  is  always 
regarded  and  un- 
der ordinary  circumstances  there  is  very 
little  business  need  of  the  telephone  at 
the  hours  when  it  is  used  for  neighborly 
talk.  But  business  methods  are  moving 
into  the  country  along  with  scientific 
improvements  on  the  farm,  and  forbid 
the  use  of  even  the  home  instrument  for 
such  purposes. 
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Concrete  Elevators  of 
FROM  Two  TO  Three 
Million  Bushels  Capac- 
ity Make  Possible  the 
HanT)Ling  of  Our  Wheat 
Crops 


MODERN  GRAIN 
TRANSPORT 


I    ATE  ST    statistics 

show  that  Canada  has 
reached  fifth  place  among  the 
nations  in  producing  the  world's  sup- 
ply of  wheat,  although  but  a  short 
time  ago  the  country  was  almost  a 
wilderness.  Much  of  the  gain  is  due 
to  extensive  irrigation  in  the  western 
provinces,  the  home  of  the  wheat 
growers. 

Formerly  the  grain  was  transported 
in  great  barges  from  the  west  by  way 
of  the  Great  Lakes,  the  Welland  Canal, 
and  the  St.  Lawrence  River,  to  Mon- 
treal.   There  it  was  necessary  for  them 


Pistols  Constructed  at  Home  by  a  Ten-Ykar-Old  Boy 


to    wait    until    Atlantic 
steamers  arrived  to  take 
the  load  to  its  destina- 
tion.    This  last  process 
of    loading    the    trans- 
atlantic   steamers    was 
done    by    floating    ele- 
va|;o'rs,  a  system  which 
would  not  be  practical 
with  the  present  method 
of  transportation. 
English      steamships 
carrying    from    two 
to    three    thousand 
tons    required    the 
development  of  the 
modern   elevator 
with    huge    capac- 
ities    for    grain, 
some  of  which  hold 
as     much     as     three 
million  bushels.     They 
are    built    of    reinforced 
concrete. 

HOME-MADE  PISTOLS 

npHESE  pistols  are  the  work  of  a 
youth  of  ten  years,  made  with  the 
simplest  of  tools,  and  the  commonest 
of  materials.  The  barrels  of  the  pistols 
were  either  empty  cartridges,  as  in  I 
and  II,  or  empty  cartridges  with  short 
pieces  of  brass  pipe  soldered  in  them. 
The  different  models  illustrate  the  evo- 
lution of  the  modern  pistol,  although 
no  attempt  was  made  to  follow  the 
actual  evolution  of  such  arms. 
The  pistol  shown  in  I  was 
simply  a  wooden  stock,  whittled 
out  of  pine,  with  a  cartridge 
barrel,  having  a  touch  hole  and 
a  tin  shield  at  the  rear  to  keep 
the  hands  from  being  burned  by 
the  ignited  fuse. 

The  pistol  shown  in  II,  instead 
of  having  fuse  ignition,  was  fired 
by  putting  a  match  head  in  the 
primer  cup  and  having  a  sliding 
firing  pin  to  give  the  required 
blow. 

Pistols  III,   IV,  and  V  have 


spring-actuated  firing  pins  and  are  fired 
by  triggers. 

LOCOMOTIVES  IN  CLAY 

ETXACT   reproductions  of  four  loco- 
motives  used  on  the  Chicago,  Mil- 


MODEI-F.D  IN   CI.AY 

waukee  &  St.  Paul  Railway  have  been 
made  from  fine  clay.  The  models  are 
five  feet  in  height,  and  cost  about  five 
hundred  dollars,  the  work  having  been 
done  by  a  Chicago  artist.  The  clay, 
imported  from  Italy,  is  of  the  finest 
grade  found  in  the  world. 


TO  MAKE  JELLY  STIFFEN 

A  GRICULTURAL  experts  have  de- 
^^  vised  a  simple  test  to  make  it  pos- 
sible to  ascertain  whether  or  not  fruit 
juice  contains  the  right  ingredients  to 
produce  a  quivering  glittering  mass  of 
jelly  for  the  table.  The  necessary  in- 
gredients are  some  acid  and  pectin. 
The  latter  is  the  vegetable  matter 
found  in  the  cell  walls,  which  acts 
in  a  manner  similar  to  gelatine.  Prac- 
tically all  fruit  juices  have  the  acid  but 
the  pectin  must  be  sought.  The  for- 
mula is  to.  put  two  or  three  table- 
spoonfuls  of  hot  fruit  juice  in  the  glass 
and  add  an  equal  quantity  of  grain 
alcohol.  When  the  material  cools,  if 
the  pectin  is  present  it  will  form  thick 
jelly  which  can  be  easily  lifted  with  a 
spoon.  The  tongue  will  tell  as  to  the 
presence  of  acid  and,  if  the  test  is  suc- 
cessful, the  housekeeper  may  go  ahead 
with  her  batch  of  fruit. 


GAS-BURNING  LIMEKILNS 

'T'HE  first  gas-burning  limekilns  ever 
installed  in  Wisconsin  are  at 
Knowles.  Similar  installations  have 
been  made  in  Germany,  Russia,  and 
Chile,  but  have  never  been  introduced 
into  America  except  in  isolated 
instances.  Coal  is  supplied  to  a 
gas  producer,  being  fed  auto- 
matically from  the  bunkers  every 
fifteen  minutes. 

The  owner  of  the  plant  states 
that  his  innovation  has  resulted 
in  the  saving  in  the  cost  of  manu- 
facture of  about  ten  cents  for 
every  barrel  of  lime  produced. 
The  plant  produces  about  four 
hundred  bushels  a  day,  which  is 
a  large  capacity  for  a  wood-burning  kiln. 


Kilns  Which  Burn  Gas 

Wisconsin  plants  are  substituting  producer  gas  for  wood 

for  greater  efficiency. 
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CROSSING  A  CHASM  ON  A  PLANK  FOURTEEN  INCHES  WIDE 


NO  FOOT  CONTROL 

'T'HREE  levers  and  a  frame  clamped 
to  the  steering  column  of  an  auto- 
mobile entirely  eliminate  foot  control. 
The  device  was  built  in  order  to  allow 
people  who,  because  of  injuries,  are 
unable  to  use  the  foot  control  to  op- 
erate the  automobile.  It  is  usually 
these  people  who 
are  in  need  of 
some  means 
of  transpor- 
tation, and  as 
yet  they  have 
b  e  e-n  deprived 
of  the  automo- 
bile for  their 
own  "use. 
All  three 
levers  are 
s  e  1  f -lock- 
ing in  any  posi- 
tion and  self-return- 
ing when  released 
by  a  slight  pressure 
of  the  fingers.  The 
frame  occupies  but  very  little  space  be- 
tween the  dash  and  the  front  seat.  The 
pedals  are  not  removed  and  act  with 
the  levers  at  all  times,  so  that,  at  the 


option  of  the  individual  driver,  the  car 
may  be  operated  with  the  feet  alone, 
or  with  the  hands  alone,  or  with  both 
together. 

Thorough  tests  have  been  given  to 
the  mechanism,  especially  over  a  moun- 
tainous road,  and  after  a  year's  service, 
it  has  proved  completely  efficient.  Sev- 
eral have  been  built  for  the  use  of  crip- 
pled drivers. 


PERILOUS  CROSSING  FOR 
ACTOR 

DTDING  a  wild  and  nervous  horse,  a 
moving  picture  actor  crossed  the 
Santa  Monica  Canyon  in  California  re- 
cently on  a  wooden  bridge  which  was 
but  fourteen  inches  wide.  The  chasm 
is  two  hundred  feet  wide  and  twelve 
hundred  and  fifty  feet  deep.  The  feat 
was  undertaken  to  provide  the  "punch" 
for  a  Wild  West  film  which  the  company 
was  producing.  When  the  picture  was 
shown  it  seemed  almost  as  though  the 
rider  was  equipped  with  some  magical 
power  of  balance  because  the  bridge 
seemed  to  be  of  rope,  or  the  narrowest 
of  planks,  and  yet  the  man  rode  non- 
chalantly over. 
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SCIENCE  MATCHES  COLORS 


By 
CARL    H.    BUTMAN 


THE  matching  of  colors  has 
been  reduced  to  an  exact 
science.  Robert  Ridgeway, 
who  devoted  years  to  work- 
ing out  a  system,  has  made 
possible  the  selection  of  more  than 
four  thousand  colors  and  their  varying 
shades.  Tiiis  is  done  by  the  use  of 
names,  numbers,  letters,  and  samples. 
This  scheme  is  valuable  to  the  shop- 
keeper, to  the  woman  who  would 
match  a  ribbon,  to  the  decorator,  and 
to  a  hundred  departments  of  manu- 
facturing industries. 

Ridgeway  began  with  the  seven  col- 
ors of  the  spectrum,  and  by  combining 
these  and  recording  the  different  vari- 
ations, obtained  thirty-six  hues  ar- 
ranged in  sequence  from  violet  to  red. 
He  had  also,  of  course,  a  record  of  the 
dyes  and  pigments  employed  to  secure 
these  effects.  He  then  proceeded 
to  modify  each  of  them  by  means 
of  a  color  wheel.  As  the  wheel 
revolved,  disks  composed  of  two 
or  more  segments  of  colors  were 
combined  i-n  any  desired  relative 
proportion.  This  proportion 
was  indicated  by  a  scale  on  the 
circumference  wheel.  By  rap- 
idly revolving  his  wheel, 
Ridgeway  obtained  one  hun- 
dred and  fifty-nine  com- 
bination s  of  the  thirty- 
six      colors.      These      one 


hundred  and  fifty-nine  colors  were 
diluted  with  black,  white,  and  gray 
disks.  In  this  manner  he  obtained  a 
total  number  of  eleven  hundred  and 
fifteen  colors  and  shades. 

Of  the  one  hundred  and  fifty-nine 
colors  each  is  arranged  in  a  scale  of 
seven  tones ;  the  full  color  with  three 
tints,  and  three  shades  on  either  side, 
each  lettered  and  labeled  so  that  inter- 
vening colors  may  be  indicated,  mak- 
ing four  thousand  designations  possi- 
ble. 

The  adoption  of  this  book  and  the 
system  of  color  designation  advocated 
will  prevent  the  existing  indefiniteness 
and  variation  of  colors,  tints  and 
shades ;  it  will  be 
possible,  by  virtue 


Standardizing 
Colors 
Rideeway  be^an  by 
combining  the 
seven  colors  of  the 
spectrum  and  re- 
cording their  varia- 
s  scientifically. 
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of  this  book,  to  make  purchases  of  the 
same  tint  or  shade  in  different  ma- 
terials and  in  different  shops,  even  in 
different  cities.  The  telephone  and 
telegraph  may  be  employed  in  order- 
ing and  specifying  the  same,  thus  en- 
abling the  purchaser  to  secure  duplica- 
tions of  tones  and  colors,  or  color  har- 
mony, whether  the  articles  are  dresses, 
trimmings,  slippers ;  socks,  shirts,  and 
cravats ;  or  wall-paper,  paint,  and  up- 
holstery. Furthermore,  specific  color 
work  may  be  readily  designated  in 
printing  and  color  work  reproduction — 
something  now  nearly  impossible. 
After  collecting  thousands  of  color 


samples,  such  amazing  discrepancies 
were  found  and  so  many  names  for  the 
same  colors,  that  a  name  which  seemed 
nearest  to  a  standard  was  chosen. 
Some  of  Mr.  Ridgeway's  names  are 
original,  while  many  others  come  from 
nature.  There  are  the  amethyst  violet; 
rose  red,  painted  from  the  Rene  Marie 
rose;  commelina  and  cornflower  blue; 
and  many  others. 

Each  individual  color  is  represented 
by  a  small  painted  slip  of  impervious 
cardboard  pasted  on  a  gray  paper  page. 
The  samples  in  different  books  do  not 
vary,  since  they  were  painted  on  large 
sheets,  dried,  and  cut,  at  the  same  time. 


STEEL  BARGES  FOR  COAL 

TRAFFIC 


THE  OLD  TYPE  WAS  SLOW 
The  barires  formerly  in  use  to  carry  coal  from  the  Alabama  fields  to 
New  Orleans  were  propelled  by  a  tug  and  were  extremely  unwieldy. 


By 
WILL    BRANAN 


THE  practical  operation  of 
self-propelled  steel  barges 
between  New  Orleans  and 
the  Alabama  coal  fields,  dur- 
ing the  past  few  months, 
points  a  way  to  the  utilization  of  the 
greatest  system  of  inland  waterways 
on  earth.  New  Orleans  is  the  terminal 
of  this  system,  and  for  that  reason  a 


large  ship-building  plant,  which  will 
specialize  on  craft  for  inland  waters, 
will  be  built  a  few  miles  below  New 
Orleans,  on  the  Mississippi  River. 

The  proposed  shipyards  will  be 
backed  by  a  five-million-dollar  corpora- 
tion of  British  and  New  England  capi- 
talists. Ship-building  machinery  of  the 
latest  and  most  approved  pattern  will 


STEEL   BARGES   FOR  COAL  TRAFFIC 
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be  purchased,  and  the  new  plant  prom- 
ises to  be  a  model  in  every  respect. 

The  Government  has  spent  twenty 
years,  to  say  nothing  of  eight  million 
dollars,  in  making  the  Tombigbee, 
Warrior,  and  Black  Rivers  navigable 
for  vessels  drawing  up  to  six  feet  of 
water,  the  object  being  to  connect  the 
coal  fields  of  Alabama  with  tidewater 
by  means  of  a  navigable  channel. 

These  particular  rivers  have  a  habit 
of  changing  in  forty-eight  hours  from 
peaceful  shallow  streams  to  raging 
torrents  that  are  from  sixty  to  seventy 
feet  deep.  Extreme  crookedness  is  an- 
other of  their  characteristics.  It  is 
often  possible  to  throw  a  stone  across  the 
land  into  that  part  of  the  river  which  was 
navigated  half  an  hour  before. 

As  the  coal  was  to  be  transported  to 
New  Orleans,  it  was  not  only  necessary 
to   build    barges    that    could    navigate 


these  shallow  streams,  but  cross 
Mobile  Bay,  in  some  places  over  thirty 
miles  wide,  and  then  negotiate  Grant's 
Pass,  which  is  only  six  feet  deep  and 
one  hundred  feet  wide.  Then  again  it 
was  necessary  to  pass  through  the 
Mississippi  Sound,  with  its  own 
peculiarities  and  deep  and  shallow 
places.  Next  comes  Lake  Borgne, 
which  covers  a  surface  of  over  one 
hundred  s'quare  miles,  no  point  of 
which  is  deeper  than  seven  feet. 
Finally,  after  passing  through  Lake 
Borgne  canal,  which  is  one  hundred 
feet  wide  and  about  eight  feet  deep, 
these  barges  must  enter  the  Mississippi 
River,  completing  a  combination  of 
water  routes  that  is  perhaps  the  most 
difficult  on.  this  earth  for  any  one  craft 
to  negotiate. 

To  build  a  barge  that  would  conform 
to  the  dimensions  of  the  government 


Capable  of  Going  to  Sea  or  Navigating 

A  Shallow  Stream 

The    nt-w  selfpropellod  barjres  are   made  of 

steel  and  they  are  able  to  find  their  way  down 

a  crooked  stream  or  to  sail  across  great  bayous 

>■  til.'  waves  roll  hinh. 
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Ready  to  Set  Out  for 
New  Orleans 
Their  construction  is  the  first 
step  in  the  attempt    really  to 
utilize  the  greatest  system   of 
inland  waterways  in  the  world. 


locks,  the  swiftness  of  the  currents,  and 
the  necessity  for  quick  loading  and  un- 
loading was  a  tremendous  task.  For- 
merly, these  Alabama  rivers  had  been 
navigated  at  high-water  stages  by 
means  of  barges  towed  by  stern 
wheelers.  This  method  of  transporta- 
tion required  an  hour  or  two  to  pass  a 
lock  and,  as  there  are  thirteen  locks, 
this  loss  of  time  was  appreciable. 
With  the  unit  barge  this  delay  has  been 
cut  down  to  ten  minutes  for  each  lock. 

The  barges  are  shaped  somewhat 
like  those  seen  in  the  channels  of  the 
city  of  Amsterdam.  By  designing 
them  so  that  their  loads  would  be 
placed  on  deck,  it  was  possible  to  use 
the  space  between  the  deck  and  the 
bottom  entirely  for  bracing  purposes. 
The  result  is  that  the  barges  are  sub- 
jected to  greater  stresses  when  unload- 
ed than  when  loaded. 

They  are  driven  by  twin  propellers, 
each  receiving  power  from  a  seventy- 
five-horsepower  engine,  and  steered  by 


three  rudders.  By  bringing  all  three 
rudders  hard  aport  it  has  been  found 
practicable  to  turn  the  barge,  when  mov- 
ing at  full  speed,  within  a  circle  whose 
diameter  is  five  hundred  feet. 

Gas  for  the  engines  is  generated  in 
a  producer  from  breeze  coke.  From 
the  producer  it  passes  through  a 
"scrubber",  while  the  air  which  is  al- 
lowed in  the  producer  goes  through  a 
saturator  and  from  the  scrubber  is 
sucked  by  the  eng"ines  into  the  cylin- 
der. The  barge  is  also  equipped  with 
an  auxiliary  electrical  outfit  for  the 
lights  and  "winch"  and  searchlight. 

With  this  equipment  the  barges  are 
operated  with  a  crew  of  two  pilots,  two 
engineers,  two  deck  hands,  and  a  cook, 
and  move  one  thousand  tons  of  coal  at 
the  rate  of  two  hundred  miles  per  day 
at  a  total  fuel  cost  of  two  tons  of  breeze 
coke.  This  coke  is  extremely  cheap, 
as  it  is  generally  regarded  as  a  refuse, 
and  is  often  bought  as  low  as  twenty- 
five  cents  a  ton. 
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FROST  DETECTIVE  FOR 
CITRUS  INDUSTRY 

By 
HOWARD    C.    REGLEY 


THE  orange  or  lemon  that  has 
been  nipped  by  frost  is  a 
very  uncertain  commodity. 
Nearly  all  fruits  fall  from 
the  tree  after  being  frozen, 
but  oranges  and  lemons  do  not.  They 
remain  on  the  tree,  and  unless  they  are 
frozen  so  badly  as  to  be  "burned",  it 
is  almost  impossible  to  detect  the 
frozen  fruits  without  cutting  them  in 
two  with  a  knife.  If  the  fruit  is  sound, 
it  is  spoiled  because  it  has  been  cut 
and,  if  it  is  shriveled  and  dry  inside, 
because  of  low  temperature,  it  is  also 
worthless.  The  most  experienced 
citrus  fruit  growers  admit  that  they 
cannot  tell  a  frozen  orange  from  a 
sound  one. 

That  is  why  so  many  carloads  of 
citrus  fruit,  sent  east  after  a  cold  snap 
in  the  orange  and  lemon  belt,  looked 
good  on  the  retail  market  and  sold 
readily,  but  brought  forth  a  wail  from 
dissatisfied  housewives,  and  finally 
went  to  the  garbage  heap,  leaving  the 
California  or  Florida 
shippers  to  pay  the 
heavy 
freight 


charges   on   the   consignments   that   had 
proved  worthless. 

Nearly  everyone  believed  that  if  a 
man  was  unable  to  separate  the  sound 
fruit  from  the  unsound,  a  machine 
could  not  do  it  either,  but  down  in  the 
Washington  Navel  belt  lives  a  man 
independently  wealthy  by  virtue  of  his 
immense  orange  grove  holdings,  who 
has  a  diflFerent  notion. 

His  invention  is  a  long  deep  trough, 
two-thirds  filled  with  water,  which  is 
caused  to  move  slowly  toward  one  end. 
At  the  opposite  end  is  a  chute  divis- 
ioned  oflf  in  order  to  make  the  oranges 
roll  down  the  incline  one  at  a  time. 
Passing  down  that  chute  the  fruits 
drop  off  a  distance  of  about  one  foot, 
ilito  the  water.  The  sound  fruit  is 
heavy,  the  frosted  fruit  light ;  so  the 
best  fruit  sinks  lowest  in  the  water  and 
rises  slowest.  A  series  of  screens  in- 
serted horizontally  in  the  vat,  below 
the  water  line,  catches  the  various 
weights  of  oranges  as  they  are  borne 
along  by  the  moving  water.  In  this 
way  the  varying  grades  of  fruit  are  de- 
livered into  different  sections  of  a 
tread-mill-floored  chute,  which  carries 
the  separated  fruit  to  the  packer.  The 
more  screens  used,  the  more  grades  of 
fruit  obtained.  The  frosted  fruit, 
being  light,  hits  the  water 
and  pops  up  quickly, 
passing  under  a  big 
screen  and  going  up 
the  chute  to  the  cull 
box,  while  the  better 
fruit  is  divided  into  from  two 
to  four  grades. 


Culling  Out  Frosted  Fruit 

The  oranges,  which  arc  spoiled,  float  and  are 

separated  by  this  simple  machine  from  the 

good  ones. 

""  23S 


TESTING  DRINKING  WATER 


By 
HERBERT    GILLMAN 


E 


■ENGINEERS  and  bacteriolo- 
gists, standing  guard  over  tiie 
drinking  water  of  the  nation, 
are  forced  to  have  recourse 
frequently  to  methods  of  sam- 
pling and  testing  that  would  be  a  reve- 
lation to  their  instructors  of  college 
and  practice  days.  Often  the  river  or 
lake,  even  the  deep  artesian  wells  of 

To  Take  the  Oxygen  Content 
None  of  the  sample  obtained  with  this  bottle  at  any  de- 
sired depths  touches  the  air. 

smaller    cities    and    towns, 
have   to  be   sampled   at 
such  depths  that  ordi- 
nary methods  are  im- 
possible.     To    obviate 
such  difficulties  a  sam- 
pler has  been  devised 
by    members     of     the 
faculty  of  the  Harvard 
University    School    of 
Engineering. 

When    an    ordinary 
empty  jug,  or  bottle, 
is    lowered     to     a 
depth  of  more  than 
ten     or     fifteen 
feet,    the    pres- 
sure of  the  water 
at    that    depth    on 
the    cork    is    such 
that   it  is   impossi- 
ble to  pull  it  to  obtain  the  sam- 
ple water  which  the  scientist  de- 
sires.    There  is  little  weight  to 
pull    against    because    the    jug 
weighs   little   when   submerged 
and  full  of  air,  and  the  hand  line 
has  enough  "give"  to  make  the 
drawing  of  the  cork  impossible. 
The  new  method  is  to  use  a  bot- 
tle in  a  cage  with  a  double  cork. 
The  hand  line  terminates  in  a 
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spiral  spring  which  is  fastened  to  the 
bottle,  and  through  this  spring  runs  a 
wire  to  a  screw  eye  in  the  double  cork. 
The  bottle  is  lowered  to  the  desired 
depth  and  an  extra  tug  given  which 
stretches  the  spring  and  pulls 
the  outside  sleeve  of  the  cork, 
instead  of  the  whole  thing. 
Water  then  rushes  into  the  bot- 
tle through  ports  in  the  second 
part  of  the  cork  and,  when  the 
bottle  fills,  it  is  haultd  to  the  sur- 
face. 
For  taking  samples  to  deter- 
mine the  oxygen  content  of 
water  at  depths,  a  modifica- 
tion of  the  same  bottle  is 
used  so  that  none  of  the 
water  brought  up  will  have 
touched  the  air.  A  small 
bottle  is  clamped  to  the 
side  of  the  large  one  and 
a  rubber  stopper  with  two 
holes  in  it  placed  in  the 
mouth  of  the  latter.  One 
opening  is  a  straight 
tube  into  the  large  bot- 
tle. The  other  is  made 
through  a  tube  that  is 
bent  to  run  from  the 
mouth  of  the  large  to 
the  mouth  of  the 
small  bottle. 

The  outfit  is  low- 
ered to  the  desired 
depth  as  rapidly  as 
possible.  Air  then 
escapes  through  the 
straight  tube  run- 
ning out  of  the  large 
bottle.  As  it  escapes, 
it  draws  water  into 
the  little  bottle 
through  a  hole  made 
in    the    curved    tube 
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just  above  the  mouth  of  the  little 
one.       By    this     action,    the 
water     is     pumped     over 
from  the  little  bottle  to 
the    big   one,    the   air 
escaping  out  of  the 
big  bottle.    Thus  the 
little  bottle  fills  with 
water  that  has  not 
touched  the  air,  and 
both  are  hauled  to 
the  top   for  analy- 
sis. 

Water  which  has 
been  procured  in 
this  manner  has,  of 
course,  had  no 
opportunity  to  ab- 
sorb oxygen  from 
the  air  which  was 
carried  down  when 
the  apparatus  was 
lowered  to  the  de- 
sired   depth      and, 

although  the  water  in  the  large  bottle 
might  not  give  accurate  results,  that  in 
the  smaller  one  can  be  depended  upon. 

The  .University  scientists  figured  out 
that  with  very  moderate  rinsing  with 
sterile  water  the  error,  with  a  four-thou- 
sand cubic  centimeter  bottle,  and  with  a 
million  bacteria  to  the  cubic  centimeter, 
would  be  about  one  hundredth.  That  is, 
if  a  gelatine  culture  plate  were  used  to 
obtain  the  count,  the  error  found  after 
washing  would  not  be  greater  than  the 
one  hundredth.  As  it  is  impossible  to 
obtain  anywhere  nearly  that  degree  of  ac- 
curacy with  a  count,  it  can  be  seen  that 
there  can  hardly  be  an  objection  to  the 
washing  method,  although  it  would  not  be 
tolerated  in  a  laboratory  where  every  bit 
of  apparatus  needed  is  at  hand.  Such 
methods  are  possible  because  wherever 
it  is  necessary  to  employ  them  there  is 
as  much  water  at  hand  as  is  needed, 
though  on  the  other  hand,  in  the  labora- 
tory, there  is  usually  but  a  small  sample 
which  the  bacteriologist  has  to  work  with. 


The  Double  Brass  Cork 

A  slight  tug  on  the  hand  line  removes 

the  cork  even  when  tne   pressure  is 

great. 


To  Obtain  Samples  at 

Great  Depths 
The  ordinary  jug  cannot  be 
used  because  it  is  impossible 

to  pull  the  cork. 


The  engineer- 
bacteriologist 
now  has  his 
perfect  sample 
but  he  still  faces 
the  problem  of 
getting  many 
different  sam- 
ples with  the 
same  outfit,  al- 
though as  a  rule 
he  has  little  ap- 
paratus for  per- 
f  e  c  t  steriliza- 
tion.  So,  at 
least,  his  in- 
strvictof  would  tell  him,  but  experiments 
have  shown  that  by  washing  the  outfit  with 
sterile,  or  boiled,  water  two  or  three  times 
the  error  from  bacteria  remaining  in  the 
bottle  from  previous  samples  is  re- 
duced to  a  factor  which  is  negligible 
and  the  actual  practice  in  the  field  will 
give  results  almost  as  satisfactory  as 
the  best  laboratory  tests. 
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cows  BRING  WEALTH  TO 
COAL  MINERS 

By  . 

VICTOR    H.    SCHOFFELMAYER 


ONE  bleak  winter  day  fif- 
teen years  ago,  Joseph 
Papan,  a  powerful 
swarthy  Slavonian  coal 
miner,  stepped  from  a 
hoisting  bucket  into  the  blast  of  an 
Illinois  blizzard.  His  face  was  cov- 
ered with  coal  dust  and  his  tall  form 
was  stooped  from  long  years  spent  at 
hard  labor  in  subterranean  runways. 
The  fierce  winds  racked  the  man's 
body  and,  as  he  wearily  made  his  way 
homeward  through  the  drifts,  he 
longed,  with  a  mighty  instinct  born  of 
generations  of  soil-tillers,  for  the  sunny 
fields  of  Bohemia.  Years  of  drudgery 
in  the  coal  shafts  had  not  effaced  his 
love  for  the  freedom  of  country  life  and 
ambition  stirred  within  him  to  break 


away  and  go  back  to  farming.  That 
night  at  the  family  meal  a  decision  was 
made — a  decision  that  to  the  Papan 
family  was  as  momentous  as  any  that 
ever  impelled  a  man  to  go  in  quest  of 
fortune.  Joseph  Papan  would  return  to 
the  soil.  He  and  his  own  would  answer 
the  call  of  the  land. 

A  hasty  inventory  showed  just  $721 
in  the  Papan  family  fund.  It  had  been 
accumulated  by  practicing  the  sternest 
economy.  Where  to  invest  this 
precious  sum  wisely  was  a  problem 
that  cost  many  a  sleepless  hour.  But 
one  night  Father  Papan  returned  home 
in  a  joyous  mood  with  the  announce- 
ment that  they  would  join  a  small  col- 
ony of  Slavonians  who  were  about  to 
migfrate  to  Arkansas. 


BEES  HELPED  HIM  TO  INDEPENDENCE 
The  men  who  struck  out  for  new  land  worked  industriously  and  today,  as  a  result,  most  of  them  are  wealthy  even 

in  American  terms. 
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Early  spring  found  the  Papans 
located  on  the  Grand  Prairie 
near  the  town  of  Hazen  in  Cen- 
tral Arkansas.  The  land  was 
bought  for  $7.50  an  acre,  a  third 
being  paid  down ;  and  so  the 
Papans  were  in  a  fair  way  to  be- 
come owners  of  an  average 
"forty"  in  the  midst  of  a  huge 
tract. 

Fourteen  years  after  the  fam- 
ily had  settled  on  the  soil,  the 
writer  was  a  guest  of  the  Papans 
on  their  nine-hundred-acre  plan- 
tation, valued  conservatively  at 
fifty  thousand  dollars.  It  was 
difficult  to  realize  that  such  suc- 
cess was  possible,  based  on  so 
little  capital.  But  hard  and 
honest  toil,  coupled  with  intelli- 
gent farming  methods,  had  done 
it.  Joseph  Papan,  along  with 
every  member  of  that  little 
Slavonian  colony  which  left  the 
coal  mines  of  Illinois,  had  suc- 
ceeded, where  before  them  a 
shiftless  people  had  barely  made 
a  living.  Today,  on  the  Papan 
plantation  twenty-five  hands  and 
sixteen  teams  are  kept  busy 
throughout  the  year  raising 
crops  of  silage,  corn,  blue- 
stem  hay,  alfalfa,  and  rice. 
Forty  Jersey  cows  are 
milked — and  right  here  is 
the  secret  of  the  Slavonian 
colony's  striking  success. 

It  is  an  invariable  rule 
among  members  of  the  col- 
ony to  keep  as  many  cows 
as  the  members  of  the  family 
all  together  can  milk.  Even  the  small 
children  are  soon  taught  to  take  care  of  a 
cow.  As  the  family  increases  the  number 
of  milk  cows  is  correspondingly  increased. 
The  Slavonian  settler  looks  upon  a 
milk  cow  with  the  same  confidence  and 
assurance  that  a  banker  does  upon  a 
gilt-edged  bond.  He  knows  that  a 
good  milk  cow  will  produce  from  three 
to  four  gallons  of  milk  daily  yielding  a 
larger  income,  considering  the  invest- 


OxE  OK  THE  Pioneers 
He  helped  to  lead  the  way  from  the  Illi- 
nois soft-coal  fields  to  the  farmingr  country 
of  Arkansas,  rich  in  possibilities  for  even 

the  inexperienced  man. 


Joseph  Papan,  a  Coal 

Miner  Who  Made  a 

Fortune 


ment,  than  could  be  obtained 
from  any  other  source  on  the 
average  farm.  Many  farmers  know  this 
fact  as  well  as  do  the  Slavonians  of  Graird 
Prairie,  but  they  shy  at  the  labor  of  milk- 
ing fifteen  or  twenty  animals  twice  a  day. 
This  is  the  fundamental  difference  be- 
tween the  farmer  who  makes  a  bare 
living  and  the  one  who  amasses  wealth. 
After  arriving  in  Arkansas  the  Slav- 
onian colonists  found  enough  disap- 
pointments and  hardships  to  discour- 
age anyone.    The  case  of  Joseph  Papan 


SOME  OF  JOSEPH  PAPAN'S  COWS 
The  colony  which  he  helped  to  found  is  at  Slovak,  Arkansas. 


The  Slavonian  coal-miner-farmer  believes  in  Holsteins  and  his  faith  has  been  justified. 


and  his  family  is  typical.  He  had  made 
his  first  payment  on  his  land,  leaving 
him  just  two  hundred  and  sixty-five 
dollars    with    which    to    erect    a    house 
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and  barn.  From  early  morning 
till  late  into  the  night  he  cheerfully 
worked  on  the  modest  frame  dwelling 
that  was  to  be  his  home  for  ten  years. 
Lumber  had  to  be  hauled 
ten  miles.  With  the 
last  hundred  dollars  ^in 
the  family  purse  a  team 
was  bought.  A  short 
time  later  a  serious  ill- 
ness compelled  him  to 
give  one  of  the  animals 
to  the  physician  in  pay- 
ment of  a  medical  bill. 
Thus  crippled  he  strug- 
gled on,  raising  oats, 
cabbage,  and  cowpeas, 
and  harvesting  the  native 
hay.  Bluestem  grass 
grew  wild  to  a  height  of 
ten  feet  or  more,  but 
nobody  had  thought  of 
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converting"  this  crop  into 
ready  money.  It  re- 
mained for  the  Slavon- 
ians to  seize  this  oppor- 
tunity. They  cut  two 
tons  of  this  hay  from 
each  acre  and  hauled  it 
to  Stuttgart  where  it 
brought  from  five  to  six 
dollars  a  ton. 

The  land  on  which  this 
bluestem  grass  flourished 
was  long  considered  poor 
in  quality.  It  was  wet 
and  there  were  plenty  of 
marshes.  Thousands  of 
water  fowl  lived  on  the 


\t  thh  Farm 
Bakery 
The  residents  of  the 
colony  still  bake 
their  great  loaves  of 
bread  in  an  outdoor 
oven  because  that 
is  the  way  they  like 
it. 


A  Grand  Prairik 

Home 
It   belonfrs  to  John 
Kocourek,    one    of 
the   Slavonian    mi- 
grators. 


myriads  of  ponds  and  at  first  glance  the 
Grand  Prairie  would  scarcely  seem  fitted 
for  agricultural  purposes.  But  the  Slav- 
onians knew  better.  They  were  cer- 
tain that  where  grass  grew  wild  to 
such  heights  as  it  did  in  their  fields 
other  crops  could  also  be  made  to 
grow.  So  they  drained  the  acres  by 
digging  ditches.  They  then  plowed 
deep — often  eighteen  inches  and  more 
— and  broke  up  the  sour  surface  which 
invariably  characterizes  wet  lands. 
Air  and  sunshine  made  the  soil  friable; 
refuse  from  stables  and  barns  added 
the  necessary  plant  foods;  and  before 
long  the  Grand  Prairie  was  being 
transformed  into  fertile  crop  fields. 

With  the  first  heavy  debt  on  the 
land  in  a  fair  way  to  be  paid  ofl^.  the 
colonists  directed  their  attentic-  to  the 


introduction  of  a  heavy  milk  strain  of 
cattle.  Some  bought  Holsteins,  while 
others  picked  up  Jerseys  or  Durhams, 
until  today,  as  a  result,  there  are  two 
creameries  at  Slovak  and  two  at  Hazen 
with  combined  shipments  of  twelve  hun- 
dred pounds  of  butter  daily,  two  hundred 
gallons  of  cream,  and  two  thousand  gal- 
lons of  milk.  Following  the  example  of 
the  Slavonians,  farmers  on  the  Grand 
Prairie  are  milking  cows  and  the 
steady  stream  of  milk  and  cream  to 
Memphis  and  Little  Rock,  less  than 
one  hundred  miles  from  the  dairy  region, 
is  enriching  the  owners  of  the  herds, 

"When  I  first  sold  milk,  I  was  glad 
to  get  twenty-five  cents  a  gallon  for  it," 
said  Mr.  Papan.  "It  was  four  years 
before  we  finally  saved  enough  money 
to  start  in  the  dairy  business  on  a  pay- 
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ing  basis.  At  first  we  got  only  from 
eight  to  twelve  cents  a  pound  for  but- 
ter, and  we  were  mighty  glad  to  get 
that,  too.  We  raised  all  the  feed  we 
fed  on  the  farm  and  if  there  was 
any  hay  left  we  hauled  it  almost  any- 
where to  make  a  dollar  or  two.  With 
this  money  we  bought  calves  of  good 
stock  and  raised  them  carefully  with 
an  idea  to  making  good  milkers.  I  re- 
member paying  sixty  dollars  for  two 
fine  young  animals  and  how  it  took  the 
last  cent'we  could  raise  and  how  wor- 
ried we  were.  In  a  year  the  heifers 
had  paid  for  themselves  and  the  sec- 
ond year  we  were  well  started  on  our 
dairy  work.  Our  average  for  butter 
began  to  rise  and  for  the  last  five  years 
it  has  been  from  thirty-five  to  forty- 
five  cents  a  pound.  Our  income  from 
our  cows  is  between  one  hundred  and 
fifty  and  two  hundred  dollars  a  month, 
and  it's  all  cash." 

The  colony  of  Slovak  consists  of 
forty  Slavonian  families  whose  farms 
lie  scattered  for  miles  around  the  little 
town.  They  have  their  own  house  of 
worship  and  meeting  hall  where  on 
festal  days  they  hold  those  celebrations 
for  which  Bohemians  and  Slavonians 
are  famous.  Many  of  the  settlers  have 
a  limited  acquaintance  with  the  Eng- 
lish language  and  hold  staunchly  to  the 
traditions  of  the  Fatherland.  They  are 
very  industrious  and  frugal ;  also  very 
hospitable.  The  colonization  work  was 
chiefly  under  the  direction  of  John 
Kocourek,  a  Bohemian  settler  of 
Hazen,  to  whose  sagacity  the  success  of 
the  colony  is  largely  due. 

Slovak  Colony  is  a  striking  example 
of  results  obtainable  when  good  judg- 
ment and  thrift  are  partners.  Before 
the  Slavonians  began  to  ship  cream 
ind  butter  into  Memphis  and  Little 
Rock,  condensed  cream  cans  formed  an 
important  factor  in  the  rubbish  heaps 
of  those  cities.  To  a  large  extent 
dairying  in  the  middle  south  dates  from 
the  success  of  the  Slovak  Colony. 
Registered  dairy  cows  were  practically 


unknown  in  Arkansas  until  the  Slav- 
onians began  to  import  them.  Today 
it  is  a  poor  Slavonian  farmer  who  does 
not  boast  a  herd  of  twenty  or  twenty- 
five  well-graded  or  pure-bred  cows. 
Herds  of  Duroc-Jerseys  and  Berkshire 
hogs  are  raised  on  every  dairy  farm  at 
large  profit. 

Long  before  the  Grand  Prairie  lands 
became  famous  as  a  rice  country  the 
Slavonian  settlers  had  made  such  a 
substantial  success  with  their  herds 
that  values  had  risen  from  seven  and 
eight  dollars  an  acre  to  fifty  and  sixty 
dollars  in  scarcely  more  than  a  dozen 
years.  Although  dairying  is  at  the 
foundation  of  their  success,  there  are 
many  instances  of  individual  endeavor 
as  varied  as  they  are  interesting.  There 
is,  for  instance,  Josef  Stipsky,  who  ar- 
rived at  Slovak  with  only  four  hundred 
dollars,  and  who  lost  nine  horses  in 
the  first  three  years  from  various 
causes.  Finally  a  kind  neighbor  gave 
Stipsky  a  stand  of  bees  and  a  heifer. 
From  that  time  on  his  success  was 
certain. 

The  Slavonian  colonists  have  erected 
comfortable  homes,  but  of  chief  im- 
portance are  their  immense  barns 
where  the  cows  are  milked,  and  the 
silos  which  contain  thousands  of  tons 
of  green  feed  for  winter.  Each  farm 
has  its  little  orchard  or  vineyard. 
There  are  imported  Hungarian  prune 
trees,  Tokay  grapes,  and  even  oranges. 
In  the  gardens  are  all  the  vegetables 
one  could  wish  for  and  many  unknown 
to  the  palate  of  the  average  American. 
There  are  groves  of  persimmons, 
pecans,  and  walnuts  and  in  the  yards 
are  shrubs  of  myrtle,  laurel,  and  privet. 

To  see  the  happy,  contented  Slav- 
onians gathered  for  a  Sunday  visit  at 
the  home  of  one  of  their  group — the 
women  decked  out  in  the  finery  they 
love,  and  the  children  gaily  playing 
together  on  the  green — is  to  witness  a 
miraculous  transformation  from  the 
dark  unhappy  days  when  these  people 
were  bound  to  the  coal  mines. 


BACHELOR'S  BEDROOM 
ASSISTANT 

A  SEAT  or  chair  that  will  especially 
^  commend  itself  to  the  bachelor 
living  in  a  hall  bedroom  is  the  inven- 
tion of  L.  Zachara,  a  skilled  Austrian 
cabinetmaker  of  Sandpoint,  Idaho. 
When  not  engaged  at  his  trade  Zachara 
has  exercised  his  ingenuity  in  making 
this  chair  of  many  uses.  In  appear- 
ance, it  somewhat  resembles  a  dwarfed 
hall  rack. 

Awaking  in  the  morning,  the  for- 
tunate owner  of  the  Zachara  chair  finds 
his  clothes  neatly  disposed  thereon. 
Dressed,  he  presses  a  button  and  a 
bevel-plate  mirror  springs  into  view, 
ready  to  assist  in  his  shaving,  while 
in  a  small  drawer  he  finds  his  shaving 
utensils  ready  for  use.  Opening  the 
seat  bottom,  he  finds  a  basin  ready  for 


washing;  water  is  in  a  pitcher  in 
the  little  cupboard  to  the  right.  The 
wash  water  may  be  emptied  into  a 
bucket  below,  which  is  hidden  by  a  cur- 
tain except  when,  for  the  purpose  of 
emptying,  a  cunningly  contrived  lever 
brings  it  into  view.  If  warm  water  is 
desired,  another  lever  throws  an  alco- 
hol lamp  into  position  below  the  wash 
basin.  Shoe  brushes  and  blacking  are 
provided  for  in  a  small  bin-like  drawer. 
Thus  a  man  finds  all  necessities  for  the 
toilet  right  at  hand  and  in  small  com- 
pass. At  night,  on  returning  home,  he 
hangs  his  coat  and  hat  on  their  hooks, 
seats  himself  on  the  soft  leather  cushions, 
lights  his  soothing  pipe,  and,  as  necessity 
dictates,  presses  another  button  and  a 
cuspidor  appears  ready  for  use.  Such  is 
the  rosy  picture  painted  by  the  in- 
ventor. 


■"A  Man  Finds 
All  Necessities 
FOR  THE  Toilet 
Right  at  Hand 
AND  IN  Small 
Compass" 


The  Bachelor's  Chair  as  It  Ordi.narily  .\ppears 


HI 
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LIGHTS    SHOW   OWN    PRICES 

CTANDING  seven  feet  high,  a  great 
board  glowing  with  electric  Hghts 
shows  customers  the  prices  of  lamp  re- 
newals in  the  retail  ofifice  of  the  Hartford 
Electric  Light  Company  of  Connecticut. 
Clerks  in  the  office  got  together,  built  a 
wooden  box  thj:ee  feet  deep  and  wired 
it  with  snap  switches  at  the  bottom  for 
each  light.  Ranging  in  size  from  five 
hundred  watts  to  fifteen,  the  lamps  speak 
for  themselves,  for  beside  each  one  is 
the  price  of  renewal  for  single  lamps. 

The  company  soon  made  the  discovery 
that  the  board  was  proving  to  be  an  ad- 
vertising feature  as  well,  and  the  box 
has  found  a  permanent  home.  In  spite 
of  the  fact  that  the  larger  the  lamp,  when 
renewed  by  the  company,  the  cheaper  it 
is,  a  paradox  hard- 
ly to  be  found  else- 
where in  the  com- 
mercial world,  it 
was  formerly  al- 
most impossible  to 
convince  people 
that  such  was  the 
case.  Now,  in 
electric  light  and 
painted  figures, 
they  see  and  be- 
lieve. 

The  reason  why 
the  company 
charges  less  for 
the  larger  bulbs  is, 
of  course,  because 
of  the  fact  that  the 
larger  the  bulb  the 
greater  the  amount 
of  electricity  con- 
sumed per  hour. 
Electric-light  com- 
panies are  engaged 
solely  in  the  busi- 
ness of  selling  elec- 
tricity ;  hence,  by 
offering  large 

A  Board  That  Shows  i„„_„      _<.  _      i^,,, 
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Braced  with  Angle  Irons 

The  toppling-  walls  of  the  buildingr  are  now  held  in  place 

by  the  iron  rods. 


to     consume 
current. 


a     greater  amount  of 
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NEW  WAY  OF  BRACING 
BUILDING 

TTO  buttress  up  a  brick  office  building 
that  started  to  settle  at  different  points, 
causing  cracks  to  appear  in  the  four 
walls,  the  following  method  was  adopted : 
Large  angle  irons  were  placed  at  each 
corner,  while  three  tie-rods  were  strung 
around  the  entire  building  in  the  form 
of  belts.  After  this  the  cracks  were 
cemented.  The  photograph  shows  the 
method  of  placing  both  angle  irons  and 
rods. 


BEDS  ON  WHEELS  FOR 
THE  SICK 

ANEW  type  of  bed  which  has 
been  introduced  into  hos- 
pitals is  of  a  nature  that  would 
be  ideal  for  use  in  the  home 
where  there  is  a  permanent  or 
temporary  invalid.  It  is  a 
wheel  bed  which  entirely  does 
away  with  the  clumsy  old-time 
stretcher.  I>y  means  of  the  aj)- 
pliance  the  patient  may  be 
wheeled  out  of  doors  or  on  to  a 
porch,  or  sun  parlor,  without  in 
any  way  disturbing  him.  lie 
may  remain  there  as  long  as  it 
is  deemed  advisable  and,  without 
any  effort  to  speak  of,  can  easily 
be  rolled  back  into  his  room. 

Patients  naturally  enjoy  these 
beds  very  much,  and  they  take  a 
tremendous  burden  off  a  family 
or  a  nurse,  where  a  person, 
through  fractures  of  the  bones, 
or  through  sheer  weakness,  be- 
cause of  his  disease,  is  unable  to 
walk. 

The  device  consists  of  two  pairs  of 
wheels,  one  set  of  which  are  twenty- 
four  inches  in  diameter,  and  the  other 
twelve.  The  twelve-inch  wheels  are 
on  a  swivel  and  both  sets  are  fitted 
with  rubber  tires.  Metal  frames  are 
fitted  to  these,  and  upon  the  frame 
woven-wire  springs  are  placed  which 
make  the  bed  very  comfortable. 


The  Invalid's  Bed 

It  can  be  wheeled  into  the  most  pleasant  part  of  the  house  or  onto  the 

porch  in  a  moment. 


Electrically  Operatkd  Locomotive  in  Use  at  a  Coal  Mine 
IN  THE  East  Indies 


MINING  COAL  WITH 
ELECTRICITY 

'X'HE  Ombiline  coal  mine  on  the  west 
coast  of  Sumatra  uses  electric  power 
for  its  mining  operations.  The  tunnels 
run  into  the  mountain  parallel  to  sea 
level  so  that  very  small  electric  locomo- 
tives can  be  used  to  draw  the  trains  of 
little  coal  cars.  An  electric  rail- 
road runs  from  the  mine  down 
to  the  company's  plant,  using  a 
rack-rail  system,  so  that  the  first 
time  that  steam  power  taken  di- 
rectly from  the  coal  is  used,  in 
the  mining  and  transportation 
process,  is  when  the  material  is 
loaded  on  to  the  steam  road  at 
the  company's  plant  down  the 
mountain  side. 

Where  water  power  is  avail- 
able near  coal  mines,  it  has  been 
found  to  be  very  much  cheaper 
to  use  it  instead  of  steam. 
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The  New  Army  Scout 

The  man  in  tin:  machine  has  a  clear  view  for  observation  in  every 

direction. 


Destroying  a  Pasteboard  Fort  with 
AN  Aeroplane 


A  Bomb  Dropped  from 


New  Apparatus  to  Inten- 
sify Light  for  Workers 


BOMBARDING  A  PASTEBOARD 
FORT 

VV/HEN    Glenn   Martin   was  about  to 
ascend   before   the   moving-picture 
camera  in  a  five-thou- 
sand-dollar biplane  at 
Los  Angeles  recently, 
a  fifty-five-pound  dy- 
namite bomb  which  he 
had    just    put    aboard 
exploded.    Fortunately, 
Martin  had  just  walked 
away  from  the  machine  to- 
ward   the    camera    and     for- 
tunately   also    the    operator    kept 
turning  the  crank. 

A    day    or    two    later   trials    with 
bombs   were   made   against   a   solid- 
looking  pasteboard  fort  built  for  the 
purpose.     The   entire   structure   was 
completely  destroyed  with  a  very  few 
trials.      Several    aviators 
are  now  performing  the 
feat   for    exhibition    pur- 
poses. 


ELECTRIC  LIGHTS  HEAT 
OFFICES 

riVE  thousand  lamps  installed 
in  the  testing  room  supple- 
ment the  steam  heat  in  the 
offices  of  a  New  York  City  elec- 
tric company.  Fresh  air  is 
pumped  into  this  room  with  a 
fan  that  drives  the  heated  air 
to  other  rooms  in  the  building. 
This  system  is  especially  valu- 
able during  the  early  spring 
and  the  late  autumn  months 
when  the  steam  plant  would 
have  to  be  operated  to  heat  the 
building  if  the  electric  lamp 
system  were  not  used.  Thus 
the  heat  of  these  lamps  in 
proper  season  becomes  a  by- 
product. In  the  summer  time, 
the  heat  from  these  lamps, 
which  are  kept  constantly  burn- 
ing, is  exhausted  from  the  room 
and  runs  through  ventilators 
leading  to  the  roof.  The  lamps 
use  about  two  hundred  kilo- 
watts of  electricity. 

TO  INTENSIFY  LIGHT  FOR 
WORKERS 

A  RTISANS  at  work 
^^  with  fine  tools  have 
need     for     an     intense 
light  on  a  small  area, 
and   to   provide   this   a 
New  York  engraver  has 
developed    a    scheme    to 
utilize  the  candle  for  such 
a  purpose.     Two  lenses  are 
mounted  on   a   stand   so  that 
they  will  fit  about  a  candle  or  a  gas 
jet,  and  are  adjusted  to  intensify  the 
light  and  throw  it  on  a  certain  point. 
Another  purpose  of  the  scheme  is  to 
enable    one    small    light    to    furnish 
illumination  for  the  work  of  a  number 
of  men  at  a  circular  bench,  there  being 
one    lens    mounted    for 
each  worker,  a  great  deal 
of     light     being     given 
from  a  small  source. 


FIRST  AID  TO  THE  IN- 
JURED RUBBER  PLANT 

By 
BENJAMIN    WILDER 


RUBBER  plants,  ordinarily  so 
hardy,  "faint  at  the  sight  of 
blood".  That  is,  if  they  are 
cut  or  scratched  or  broken, 
they  "bleed"  profusely  and 
this  bleeding  causes  them  to  wilt.  If 
it  is  a  deep  injury  they  sometimes  die 
but,  in  any  event,  unless  the  wound  is 
given  proper  attendance  they  are  set 
back  from  six  months  to  a  year  in  their 
growth. 

First  aid  to  the  injured  rubber  plant 
demands  a  raw  potato! 

This  seems  like  a  simple  remedy  but 
it  is  the  best  remedy  known.  After 
one  has  nurtured  a  rubber  plant  three 
or  four  years  and  it  gives  promise  of 
becoming  something  worth  while,  it  is 
discouraging  to  see  it  marred  and  set 
back  in  its  growth 'and  perhaps  crip- 
pled and  disfigured. 
When  a  rubber 
plant  "bleeds",  there 
is  a  thick  pure  white 
substance  that  drips 
from  it.  It  will  drip 
faster  than  maple  sap  in 
the  spring.  This  white 
stuff  is  very  sticky  and  is 
in  reality  the  material  that 
is  boiled  down  and  from 
which  our  pure  rubber  is 
made. 

Take  a  raw  potato,  cut  it  in 
half,  and  scoop  it  out  a  bit  curv- 
ing to  fit  entirely  around  the 
injured    stalk    in    two   halves. 
Place  one  of  these  halves  over 
the  cut  or  bruise  and  the  other 
half  on  the  opposite  side  of  the  stalk 
to  hold  in  any  of  the  "blood"  that  may 
leak  around.     With  a  stout  cord  bind 


To  Start  a  New  Plant 
It  Is  Only  Necessary  to 
Wrap  a  Sprout  on  an 
Old  Plant  in  Moss,  and 
New  Roots  Start  to 
Grow 


these  pieces  of  raw  potato  firmly  to  the 
stalk  and  allow  them  to  remain  there  a 
week.  The  potato  stops  the  bleeding, 
and  coagulates  the  white  sap  or  rubber 
juice. 

If  you  wish  to  "sprout"  a  rubber 
plant,  that  is,  take  a  shoot  from  it  to 
grow  another  plant,  you  cannot  "snip 
it  ofT"  as  your  grandmother  used  to 
snip,  sprout,  and  pot  new  geraniums. 
The  cutting  process  would  bleed  your 
plant  to  death. 

But  where  a  little  sprout  is  starting, 

wrap  this  thickly  and  snugly  with  moss. 

Keep    this    moss    thoroughly    damp    for 

about  three  or  four  weeks.    You  will  find 

that   tiny   little   roots 

or  shoots  have  grown 

out  around  the  base  of 

the     little     shoot     and 

have  felt  their  way  into 

the      moss      after     the 

dampness.     Now  with  a 

sharp   knife   remove  the 

little    shoot,    taking   care 

to    cut    below    where    the 

little  roots  grow  out.     Bind 

the    cut    place    on    the    stalk 

with  raw  potatoes  and  pot  the 

new  shoot,  roots  downward,  of 

course,  in  very  light  soil ;  soil  that 

is  mixed  with  almost  half  moss  is 

better   for  this.     After   the    roots 

get  a  good  start  transfer  the  plant 

to  a  large  pot  filled  with  good  soil. 


The  Injured  Rubber  Plant  Demands  a 
Raw-Potato  Dressing 
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THE  epicurean  whose  palate 
delights  in  the  flavor  of  ter- 
rapin stew  can  take  courage, 
if  not  heart,  for  a  wizard 
has  arisen  in  the  South  who 
proclaims  that  the  esteemed  diamond- 
back,  which  of  late  years  has  seemed 
threatened  with  extinction,  can  be 
grown  as  easily  as  an  incubator  can 
be  made  to  hatch  out  hens'  eggs. 
What  is  more  important,  his  claims 
are  backed  up  by  several  years  of  suc- 
cess in  hatching  and  rearing  terrapin 
by  artificial  means  for  commercial  pur- 
poses, and  he  now  has  at  Isle  of  Hope, 
a  suburb  of  Savannah,  Georgia,  what  is 
declared  to  be  the  only  terrapin  farm 
in  the  world. 

The  proprietor  of  this  unique  indus- 
try is  Alexander  M.  Barbee,  and  his 
knowledge  of  the  habits  and  needs  of 
the  terrapin  is  probably  as  great  as 
that  of  any  living  man,  not  even  ex- 
cepting government  scientists,  and  his 
success  in  handling  the  eggs  means 
that  he  has  done  what  no  man  before 
him  was  able  to  do. 

The  method  of  incubation  employed 
by  Barbee  was  hit  upon  accidentally, 
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RAISING  TERRAPIN 
IN  INCUBATORS 


By 
ROBERT    H.    MOULTON 

but   it  probably  will   prevent  the   ter- 
rapin   from    following    the    passenger 
pigeon  into  complete  extermination,  to 
become  only  a  tradition. 

Before  the  Civil  War  diamond- 
backs  were  so  plentiful  along  the 
Chesapeake  Bay  that  they  were  fed 
to  the  slaves.  Once  considered  a 
nuisance,  they  are  now  worth 
thirty-six  dollars  a  dozen,  while 
diamond-back  terrapin  stew  costs 
the  consumer  two  dollars  a  plate  in 
the  larger  cities,  being  ranked  with  quail 
on  toast. 

It  has  generally  been  supposed  that 
the  trouble  with  breeding  terrapin  was 
in  hatching  out  the  eggs  and  in  rearing 
the  young.  But  this  is  a  mistake.  The 
initial,  the  insuperable  difficulty,  had 
hitherto  been  to  get  the  eggs.  Barbee 
early  invented  a  successful  process  of 
incubation,  notwithstanding  that  it 
had  long  been  considered  an  impossi- 
bility, but  even  his  knowledge  of  the 
terrapin  did  not  aid  him  in  finding 
eggs.  Locating  them  in  the  open  is 
more  a  matter  of  guesswork  than  any- 
thing else,  since  the  females  always 
bury  them  in  the  sand  and  leave  them 
for  the  sun  to  hatch,  and  there  are  no 
distinguishing  marks  about  such 
places.  When  confined  in  pens,  it  was 
soon  discovered  that,  while  the  ani- 
mals laid  constantly,  as  in  the  natural 
habitat,  they  invariably  ate  their  own 
eggs,  or  eise  they  were  spoiled  by  the 
water  which  several  times  a  week  must 
be  let  in  to  flood  the  pens  for  the  bene- 
fit of  the  captives. 

One  day,  quite  by  accident,  a  pile  of 
sand  left  in  one  of  the  pens  by  the 
receding  waters  was  allowed  to  remain, 
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instead  of  being  raked  off  level  as  had 
been  the  custom.  The  next  morning 
when  he  came  out  to  feed  the  terrapin, 
Barbee  found  this  hillock  literally  sown 
with  fresh  eggs,  and  it  came  to  him  in 
a  flash — the  natural  instinct  of  the 
females  to  lay  their  eggs  above  tide 
level.  The  secret  was  out  and  the 
problem  solved.  Ever  since  that  day 
he  has  been  heaping  up  sand-piles  in 
the  center  of  each  of  his  terrapin  pens, 
four  times  a  week,  during  the  laying 
season  in  June,  July,  and  August.  The 
terrapin's  eggs  .are  about  the  size  of  a 
pigeon's,  and  the  instinct  of  the  female 
is  to  bury  her  eight  or  ten  eggs  in  the 
sand  and  leave  them  for  mother  nature 
to  hatch.  Of  course,  in  the  pens  all 
the  eggs  are  gathered  daily  and  placed 
in  incubators  the  terrapin  farm  owner 
has  devised,  and  the  system  has  been 
so  well  perfected  that  he  is  able  to 
hatch  out  about  ninety-five  per  cent  of 
the  eggs  gathered.  In  the  four  years 
or  so  since  he  made  his  discovery  he 
has  hatched  out  more  than  ten  thou- 
sand young  terrapin. 

As  fast  as  the  eggs  are  secured,  they 
are   placed    in   the    incubators.      Ordi- 
narily the  wood  incubator  suggests  ar- 
tificial  heat,   coils   of  pipe,   and  other 
complicated       mechanism.        Terrapin 
incubators,     however,     are     simplicity 
itself — merely    boxes    three    feet    long 
and  half  as  wide,  filled  with  sc-eened 
sand.     These   boxes   are   placed   upon 
tables  with  the  legs  of  the  latter  rest- 
ing in  buckets  of  water  to  prevent  the 
incursion  of  ants,  which  have  a  fond- 
ness for  terrapin  eggs  at  about  the  time 
the.  shells  are  breaking.    The  eggs  are 
placed  in  the  boxes  in  layers,  each 
egg  an  inch  distant  from  its  hori 
zontal  neighbor,  and  the  layers 
separated    by    two    inches    of 
sand.    The  only  attention  they 
require    is    sprinkling   once    a 
week,  the  warmth  of  the  sand, 
which  is  sufficient  even  in  win- 
ter on  the  Georgia  coast,  caus- 
ing them  to  hatch  out  in  about 
ninety  days. 


As  soon  as  hatched  the  baby  terrapin 
are  placed  in  somewhat  larger  boxes  of 
sand  with  room  enough  for  exercise, 
and  when  they  have  attained  sufficient 
growth  are  put  in  pens  like  their  par- 
ents. They  can  swim  as  soon  as  they 
are  hatched,  but  should  not  be  allowed 
to  do  so.  After  a  few  days,  however, 
they  are  permitted  to  swim  once  or 
twice  a  week.  When  young  terrapin 
are.  hatched  in  the  fall  of  the  year, 
they  should  be  allowed  to  stay  in  the 
sand  until  spring.  During  this  period 
they  do  not  eat  at  all,  unless  the 
weather  is  abnormally  warm.  This 
long  fast,  however,  can  hardly  be 
called  hibernation  since  the  little 
creatures  are  almost  constantly  active, 
but  the  terrapin,  just  as  Some  other  mem- 
bers of  the  animal  world,  require  but 
little  food  at  certain  times. 

During  the  summer  months  the  ter- 
rapin are  fed  on  shrimp  and  fish,  and 
lettuce,  celery,  cabbage,  and  other 
vegetables.     On  feeding  days  the  pens 


The  Incubator  Is  a 
Box  Full  of  Sand 
That  Needs  no  At- 
tention Except  a 
Sprlnkling  Once  a 
Week 
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are  flushed  with  sea-water  to  a  depth  of  four  feet.  It  is  found  that  the  terrapin 
feed  better  in  water.  Fresh  water  is  also  turned  in  three  times  a  week.  The  loss 
from  disease  is  negligible.  An  occasional  death  occurs  from  careless  handling, 
but  the  mortality  is  immeasurably  less  than  in  their  natural  habitat. 

The  "terrapin  farm"  at  Isle  of  Hope  is  a  huge  shed  one  hundred  and  fifty  by 
sixty  feet,  divided  into  eighteen  separate  compartments,  or  "crawls",  where  ter- 
rapin of  dififerent  sizes  and  ages  are  kept  and  fattened  for  the  market.  Through 
the  farm  run  wooden  conduits  for  flooding  the  sand 
pile.  Dense  shade  is  requisite;  so  the  roof  of  the  shed 
is  built  low  and  heavy.  Beneath  the  layer  of  sand  in 
each  pen  is  a  wooden  floor  to  prevent  the  terrapin 
from  burrowing  out.  A  foundation  of  brick  was 
found  to  be  impracticable  because  the  terrapin 
will  scratch  at  the  brick  until  they  wear  their 
claws  away.  It  is  sometimes  necessary  to  dig 
as  deep  as  three  feet  to  unearth  terrapin  for  the 
winter  trade.  They  are  packed  into  barrels  for 
shipment  like  potatoes. 

The  terrapin  are  divided  into  three  sizes. 
The  largest  are  known  as  the  count,  and 
measure  about  six  and  a  half  inches.  The 
next  are  known  as  the  halves,  and  measure  • 


A.  M.  Barbee 
He  discovered  how 
to  raise  diamond- 
back  terrapin  and 
now  maices  money 
on  the  only  farm  of 

its    kind   in    the 
world. 


IN  THE  TERRAPIN  LAYING  PEN 

The  farm  was  not  successful  until  it  was  discovered  that  the  turtles  would  always  lay  in  a  pile  of  sand  thrown  up  in  the 

middle  of  their  habitat.    Then  it  was  easy  to  dig  the  eggs  out  and  put  them  in  the  incubators. 


RAISING   TERRAPIN    IN    INCUBATORS 
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about  five  and  a 
half  inches. 
These  are  the 
fine  marketable 
terrapin,  and  can 
always  be  count- 
ed upon  to  bring 
fancy  prices. 
There  is  also  a 
smaller  size 
known  as  the 
quarter,  which  is 
also  a  very  good 
table  terrapin. 
The  greater  de- 
mand is  always 
for  the  larger 
terrapin,  though 
Barbee  says  the  smaller 
sweeter  and  more  tender. 

With    the    growing   scarcity   of 
diamond-backs,   the   French   chefs   are 
now  said  to  be  trying  to  induce  the  pro- 


JusT  Hatched 

Tlie  little  turtles  do  not  need  anything:  to  eat  usually  for 

three  months  afterwards,  when  hatched  in  the  fall. 


ones    are 


the 


prietors  of  hotels 
to  purchase  the 
cheaper  terrapin, 
promising  that, 
when  they  have 
finished  cooking 
them,  the  guests 
will  not  know  the 
difference.  But  a 
man  w-ith  any 
experience  and  a 
discriminating 
taste  can  easily 
tell  when  the 
flavor  of  the  dia- 
mond-back  is 
missing.  It  is 
also  true  that  the 
old  time  chefs  are  fast  passing  away. 
There  are  very  few  of  the  present  day 
cooks  who  can  prepare  a  bowl  of  the 
famous  dish  which  is  the  delight  of  the 
epicure. 


D  C 


The  desire  for  local  self-government  has  swept  the  world. 
America  is  in  the  throes  of  the  movement,  too.  Our  big 
cities  are  as  eager  for  it  as  are  the  Irish  Nationalists.  How 
such  great  centers  of  population  as  New  York  City  and 
Chicago  are  constantly  hampered  and  thwarted  by  state 
legislatures,  and  how  our  great  cities  are  more  than  likely  to 
become  themselves  independent  states  is  all  set  forth  in  a 
unique  manner  by  Frederic  C.  Howe  in  November  Techni- 
cal World. 


COTTON-GROWING  MADE 
A  SCIENCE 


By 


GEORGE    H.    DACY 


Dr  year  the  South  produced 
6,138,426  bales  of  cotton,  worth 
1  the  neighborhood  of  $1,200,- 
000,000.  The  increase  in  Dixie 
Land's  annual  cotton  crop  since 
1792,  when  she  marketed  six  thousand 
bales,  has  been  marvelous.  With  the 
exception  of  improved  implements  and 
the  efficient  utilization  of  the  by-prod- 
ucts which  are  employed  at  present, 
the  cotton  crop  is  produced  just  about 
as  it  was  during  anterevolutionary 
times.  The  crop  is  still  produced  by 
the  negroes  and  the  mules,  as  it  was  in 
the  early  days.  The  emancipation  of 
the  slaves  gave  rise  to  the  share-hand 
system  which  features  the  production 
of  the  cotton  crop  on  the  equal  share 
basis  where  the  landlord  furnishes  the 
implements,  mules,  seed,  feed,  and  ad- 
vance credit  to  the  negro  while  the  ten- 
ant performs  the  labor. 

The  bonanza  plantation  of  the  pres- 
ent era  is  operated  under  methods  en- 
tirely different  from  those  employed  on 
the  big  scale  cotton  farm  of  the  post- 
bellum  period.  Today,  the  extensive 
plantation  features  the  practice  of  rigid 
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systems  of  business  management  and 
the  pursuit  of  approved  agricultural 
practices.  To  minimize  waste  and  to 
gain  the  maximum  efficiency  from  land, 
labor,  and  capital  are  the  aims  of  the 
up-to-date  planter.  He  has  come  to 
operate  his  plantation  like  a  modern 
commercial  enterprise.  The  project  is 
in  charge  of  an  efficiency  engineer  simi- 
lar to  the  superintendent  of  the  twen- 
tieth-century factory. 

A  certain  fcrty-thousand-acre  plan- 
tation in  Mississippi  is  managed  by 
Professor  J.  W.  Fox,  formerly  direc- 
tor of  the  Mississippi  Agricultural  Col- 
lege and  Experiment  Station.  It  is  not 
only  the  largest  project  of  its  kind  in 
the  world  but  it  is  also  one  of  the  most 
practical.  The  plantation  has  eighteen 
thousand  acres  under  the  plow,  this 
area  being  divided  into  fourteen  unit 
plantations  each  of  which  is  fully 
equipped  with  a  competent  foreman, 
negro  laborers,  mules,  and  implements 
for  producing  the  crop.  On  the  place 
are  eight  hundred  and  fifty  cabins 
which  are  inhabited  by  forty-five  hun- 
dred colored  people. 


TWELVE  THOUSAND  ACRES  OF  COTTON 
"The  bonanza  plantation  of  the  present  era  is  operated  under  methods  entirely  different  from  those  employed  on  the 

big  scale  cotton  farm  of  the  post-bellum  period." 


The  negroes  make  the  cotton  crop 
on  the  half-share,  three-quarters  share, 
and  day-wage  methods.  Each  negro  is 
furnished  advance  credit,  according  to 
the  cotton  acreage  which  he  produces, 
at  the  rate  of  seventy  cents  per  month 
for  each  acre  of  cotton.  The  idle  time 
of  the  cotton-croppers  is  employed  by 
the  company  in  clearing  and  draining 
the  wild  land  of  which  there  are  twenty 
thousand  acres.  In  this 
way  the  negroes  have 
plenty  of  work  the  year 
round  for  which  they  are 
well  paid.  The  project  in- 
cludes seven  cotton  gins 
and  one  oil  mill  which  en- 
able the  management  to 
handle  all  the  raw  cotton 
right  on  the  home  planta- 
tion. Five  cash  and  credit 
stores  are  also  operated 
which  supply  the  negroes 
with  the  necessities  of  life. 

Last  year  Professor  Fox  made  sixty- 
five  hundred  bales  of  cotton,  which 
sold  for  four  hundred  and  sixty-five 
thousand  dollars,  from  about  twelve 
thousand  acres.  In  addition  he  raised 
forty-nine  thousand  bushels  of  oats  and 
seventeen  hundred  and  sixty  tons  of 
alfalfa  and  cowpea  hay  which  he  fed 
to  seven  hundred  and  fifty  mules  that 
are  worked  on  the  plantation.  He 
practices  a  crop  rotation  of  cotton,  oats, 
alfalfa,  and  corn  in  which  cowpeas  are 
sown  at  the  time  of  the  last  cultivation. 
At  present  he  has  fourteen  thousand 


acres  in  short  staple  cotton,  three  thou- 
sand acres  in  corn,  and  one  thousand 
acres  cropped  to  oats  and  alfalfa.  All 
the  cotton  seed  is  produced  on  the 
place,  the  professor  maintaining  several 
breeding  plots  in  which  he  is  develop- 
ing and  testing  out  new  varieties.  In 
the  selection  of  the  cotton  seed  from 
the  field  crop  he  practices  rigid  dis- 
crimination and  none  but  the  best  seed 


Forty  Five  Hundred  Colored    People  Are  Employed  on   the 
Greatest  Plantation  of  the  South 


is  used  in  the  planting  operations.  The 
cotton  crop  is  marketed  both  by  water 
and  rail,  the  plantation  having  twenty- 
one  miles  of  frontage  on  the  Mississippi 
River,  while  it  is  penetrated  by  one  of 
the  large  railroads. 

As  one  can  readily  appreciate,  to 
manage  such  a  big  scale  project  is 
more  than  one  man's  job;  yet  the  suc- 
cess of  this  plantation  is  largely  due 
to  the  painstaking  business  manage- 
ment, together  with  the  modern  meth- 
ods of  producing  and  marketing  the 
crop    that   are   practiced.     This    well- 
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PLANTS  OF  THIS  TYPE  ARE  FAST   DISAPPEARING    BECAUSE    IT  IS  CHEAPER  TO  CENTRALIZE 

THE  GINNING 


TAKING  CARE  OF  THE  NEGRO 
When  he  works  on  a  big  plantation  he  is  given  a  house,  firewood,  a  garden  patch,  and  a  wage. 


SOME    OF  THE    GREAT  PLANTATIONS  CAN  STILL   AFFORD  TO    MAINTAIN    THEIR    OWN    GINS 

AND  DRYING  PLANTS 
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"THE  CROP  IS  STILL  PRODUCED  BY  NEGROES  AND  MULES" 
But  tlu'  inipk'mcnts  and  the  handlin?  have  chani^od  and  the  share  system  is  in  voifue. 


conducted  place  is  a  world  of  benefit  to 
the  Delta  country  as  it  strikingly  ex- 
emplifies the  profits  that  accrue  where 
cotton  is  grown  as  it  should  be  grown 
over  all  of  the  Southland  and  where 
the  soil  is  not  depleted  of  fertility  by 
the  production. 

Another  plantation  of  ten  thousand 
acres,  managed  on  a  different  plan, 
does  not  give  as  favorable  an  impres- 
sion as  the  project  managed  by  Pro- 
fessor Fox.  This  farm  crops  seven 
thousand  acres  to  cotton  and  it  works 
about  one  thousand  negro  share  hands. 
The  annual  crop  is  grown  on  the  share 
and  rent  systems.  Under  the  first 
method  the  management  furnishes  the 
land,  tools,  mules,  and  feed,  while  the 
tenant  does  the  work,  and  the  land- 
lord and  tenant  divide  the  crop  equally. 
Under  the  renting  system  the  tenant 
pays  one-third  of  his  crop  to  the  land- 
lord for  the  use  of  the  land.  Each  ten- 
ant under  both  methods  is  furnished 
with  a  cabin,  fuel,  and  garden  patch 
while  he  is  allowed  one  dollar  advance 
credit  per  month  for  each  acre  of  cot- 
ton he  grows  at  the  company  store  up 
to  cotton-picking  time.  During  the 
picking  season  each  tenant  is  advanced 


weekly  forty  cents  credit  per  hundred 
pounds  of  cotton  that  he  picks.  On  the 
plantation  are  churches,  schools,  and 
meeting  places  for  the  use  of  the 
colored  people  and  for  the  most  part 
they  live  a  happy-go-lucky,  contented 
existence. 

The  entire  property  is  divided  into 
five  imits,  each  of  about  two  thousand 
acres  and  populated  by  ninety  negro 
families,  all  under  the  direction  of  a 
competent  foreman.  There  are  three 
hundred  and  fifty  mules  that  are  fur- 
nished to  the  share  tenants  to  work  the 
crop  while  the  cash  tenants  own  their 
work  animals.  The  average  crop-share 
tenant  handles  about  eighteen  acres  of 
cotton,  the  largest  tract  operated  by 
one  negro  amounting  to  ninety  acres. 
A  family  on  forty  acres  will  usually 
raise  a  "two-mule  crop"  with  an  equip- 
ment of  two  mules  and  forty  dollars' 
worth  of  farm  implements. 

This  plantation  is  owned  by  Cana- 
dian capitalists.  The  place  is  badly 
managed  because  the  rotation  method 
is  not  pursued.  Cotton  is  planted  on 
the  same  land  year  after  year.  A  few 
of  the  renters  grow  a  little  corn  but 

(Continued  on  page  317) 
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face  in  earthen  jars  hold- 
ing about  two  gallons. 
It  is  then  emptied  into 
broad  shallow  settling 
pans  and  allowed  to 
evaporate  in  the  sun. 
The  residue  is  scraped 
up  and  refined  by  being 
redissolved  in  clear 
water  and  then  re-evap- 
orated.  Each  jar  of 
brine  yields  but  a  few 
ounces  of  salt  and  yet 
the  material  is  placed  in 
piles  of  from  one  to  two 
hundred  tons,  each  pile 
representing  a  stupend- 
ous amount  of  labor. 
Even  the  best  of  the  salt 
made  in  this  manner  is 
of  a  grayish  earthen 
color  because  of  the  im- 
purities it  contains,  but 
it  sells  for  a  high  price, 
nevertheless. 


A  Lesson  in  Geography  in  the  Woods 

From  the  Oscar  Helcne  Home,  Berlin's  new  hospital  for  cripples,  the  children 

are  taken  out  into  the  forest  to  receive  instruction  in  the  pure  air  amidst  quiet 

surroundinK^s. 


A 


^  and  for  the  purpose  an  admirably  com- 

■D/^DT.  A  r>T  T7I  err  P^^^  ^"^  satisfactory  metal  house  has 

PORTABLE  STEEL  MOTOR-  been    developed.      It   is   built   of   gal- 

CYCLE  GARAGE  vanized  sheet  steel,  is  constructed  en- 

GARAGE  is  as   desirable  for  the      tirely  without  framework,  the  side  sec- 
motorcycle  as  for  the  automobile      tions     sliding    into     the    other    parts 

through  a  double  lock.  The  various 
sections  are  then  bolted  together  on 
the  inside,  thus  making  it  doubly  se- 
cure. The  hinges  and  also  the  hasp 
for  fastening  the  door  are  riveted  on, 
so  that  there  is  no  chance  to  gain  en- 
trance unless  the  house  is  actually  de- 
molished. The  floor  is  of  metal,  braced 
underneath.  There  is  also  a  groove  in 
the  middle,  running  the  length  of  the 
house,  so  that  the  machine  can  be 
pushed  in  without  the  rider's  going  in 
himself. 

There  is  a  shelf  on  the  inside,  across 
the  gable,  which  can  be  used  for  stor- 
ing tools  and  oil.  For  moving  pur- 
poses the  house  can  be  taken  down  in 
two  hours.  The  galvanized  sheet 
steel  of  which  this  structure  is  made 
does  not  require  paint  and  will  not 
A  Portable  Motorcycle  Garage  rust. 
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Volume  of  Keats  Studded  with  Over  One  Thousand  Jewels 

Forty-four  hundred  separate  pieces  of  various  colored  leathers  went   into  the 

making  of  the  cover. 

JEWEL  BOUND  POETRY 


ILLUMINATED  on  vellum  and  illus- 
trated throughout  with  original  hand- 
painted  miniatures,  a  jewel-studded  vol- 
ume of  Keats'  poems  has  just  been  com- 
pleted for  an  American  millionaire.  The 
cover  is  composed  of  over  forty-four 
hundred  separate  pieces  of  colored 
leather  to  form  a  design  which  in  turn 
is  completed  by  one  thousand  precious 
stones.  The  value  of  the  book  is,  of 
course,  enormous. 


park  is  of  a  wild  nature 
and  is  literally  alive  with 
elk,  deer,  buffalo,  bear, 
and  other  animals.  Dur- 
ing the  dry  seasons,  the 
danger  of  forest  fires 
is  great  but  this  huge 
sheet-iron  basket  burner 
prevents  all  danger  of 
a  catastrophe  dur- 
ing the  routine  work 
of  the  park  attendants. 
Beneath  the  basket  is  a 
sheet-iron  fire  box  open 
at  one  end  for  the  re- 
moval of  ashes  and  to 
create  a  draft.  The  top 
of  the  basket  is  a  cres- 
cent-shaped perforated 
sheet-iron  hood,  which 
prevents  sparks  from 
flying  and  shields  the 
tender  leaves  of  the  trees 
from  the  heat.  The 
burner  is  hauled  about 
by  a  team  of  horses 
which  are  unhitched 
when  a  bonfire  is  to  be 
started.  It  is  impossible 
to  stay  close  when  a  hot 
fire  has  been  started  in 
the  burner. 


TO  PREVENT  PARR  FIRES 

(RUNERS  in  Griffith  Park,  Los  An- 
geles, burn  all  the  brush  and  limbs 


that  they  cut,  in  a  wagon  built  to  order      ry  burning  the  Debris  found  in  the  parks  in  a 

Machine  of  This  Sort,  Danger  from  Fire  Is 
Eliminated 


for  the  purpose  by  a  city  blacksmith.  The 


MAKING  THE  LOCOMOTIVE 

EFFICIENT 


By 
CHESTER    CARTON 


NO  one  not  connected  with  the 
operating  department  of  a 
railroad  can  hope  to  keep  in- 
formed regarding  the  prog- 
ress in  locomotive  building, 
for  mere  printed  statistics  fail  to  con- 
vey an  adequate  idea  of  it.  But  after 
seeing  twenty  men  seated  at  luncheon 
around  a  table  spread  in  the  fire  box 
of  a  moderate-sized  locomotive ;  after 
seeing  another  man  seated  on  his  tool 
box  comfortably  upright  in  the  cylinder 
of  a  locomo- 
tive ;  after  see- 
ing still  an- 
other man  five 
feet  eight 
inches  in  his 
stockings, 
standing  in  tiie 
little  end  of  a 
1  o  c  o  m  otive 
boiler,  the  top 
of  which 
arched  two  and 
a  half  feet 
above  the 
crown  of  his 
derby  hat,  pos- 
sibly the  layman  might  feel  in  a  more  re- 
ceptive attitude  toward  the  assertion  that 
greater  progress  in  locomotive  building 
has  been  made  in  the  last  ten  years 
than  in  all  the  century  that  followed 
Richard  Trevithick's  first  successful 
experiment  in  that  field  in  1804. 

In  fact,  the  modern  locomotive  may 
be  said  to  be  wholly  the  product  of  the 
twentieth  century.  The  average  trac- 
tive power  of  all  American  locomotives 
has  increased  fifty-two  per  cent  in  the 
last  ten  years,  while  the  power  of  some 


Just  the  Low  Pressure  Cylinders  of  One  of  the  Giants  of 

THE  Road  Designed  to  Cut  Operative  Costs,  Which  Were 

Becoming  Prohibitive 


exceptional  machines  has  increased 
much  more.  Locomotives  are  now  pro- 
ducing results  that  a  few  years  ago 
would  have  been  regarded  as  wholly 
impossible.  Bear  in  mind  that  these 
remarks  apply  exclusively  to  American 
locomotives.  European  builders  have 
fallen  so  far  behind  that  they  are  no 
longer  in  the  running.  The  average 
American  locomotive  is  twice  as  heavy 
and  powerful  as  the  average  English 
engine,    while    the    largest    American 

locomotive  is 
more  than  four 
times  as  power- 
ful as  the  big- 
gestone  of 
which  Britain 
can  boast. 

It  is  in  the 
freight  service 
that  the  most 
spectacular  ad- 
vance has  been 
made  in  th!s 
country.  Ordi- 
nary freight 
engines  now 
have  a  tractive 
power  of  from  50,000  to  60,000  pounds, 
while  those  for  special  service  are  double 
that  size.  The  latter  monsters  are  all 
IMallet  compound  engines,  in  which  two 
high-pressure  cylinders  are  connected 
with  a'set  of  three  or  four  pairs  of  driv- 
ingvwheels,  while  the  low-pressure  cyl- 
inders are  connected  with  an  independ- 
ent set  of  drivers.  The  first  of  this 
type  was  exhibited  at  the  St.  Louis 
World's  Fair  ten  years  ago.  Prac- 
tically every  one  of  the  hundreds  built 
since  has  been  an  improvement  on  the 
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THE  WORLD'S  MOST  POWERFUL  LOCOMOTIVE 
It  utilizes  the  weight  of  the  tender  to  produce  tractive  power. 


THE  MIKADO  TYPE  IS  DRIVING  OUT  THE  CONSOLIDATION 
The  difference  to  the  laymen  between  the  two  is  that  the  former  has  a  wheel  under  the  cab,  and  the  latter  leaves  the 

cab  trailing  behind. 


ONCE  THE  SOVEREIGN  LOCOMOTIVE 
Until  the  twenty-four-drive-wheel  engine  was  built  last  year  this  Mallet-Duplex  led  the  world  for  power. 


PUTTING  THE  COUNTRY'S  FREIGHT  OVER  THE  MOUNTAINS 
The  mountain  type  pulls  as  hard  as  two  ordinary  engines. 
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origfinal  model  in  size  and  economy  of 
operation.  For  a  brief  season  the 
Santa  Fe  enjoyed  the  distinction  of 
possessing  the  heaviest  locomotive  in 
the  world — a  giant  Mallet  weighing 
with  tender  850,000  pounds;  while  the 
Virginian  Railway  had  three  Mallets 
in  service,  on  the  mountain  grades  of 
West  Virginia,  weighing  with  tender 
752,000  pounds,  but  more  powerful 
than  the  Santa  Fe  monster  owing  to  a 
better  distribution  of  weight.  Their 
tractive  power  was  115,000  pounds ;  but 
in  a  pinch  this  could  be  increased  tem- 
porarily to  138,000  pounds  by  using  the 
low-pressure  cylinders  as  simple 
engines.  It  is  hard  to  believe  that  such 
enormous  steel  structures  can  be 
erected  on  a  foundation  only  four  feet 
eight  and  one-half  inches  wide,  even 
when  you  stand  beside  the  track  and 
see  them  thunder  past. 

Now  comes  the  Erie  with  a  locomo- 
tive heavier  than  that  of  the  Santa  Fe 
by  3050  pounds  and  more  powerful 
than  the  Virginian's  by  no  less  than 
45,000  pounds  tractive  power.  This 
extraordinary  gain  has  been  achieved 
by  the  novel  expedient  of  placing  a 
third  pair  of  cylinders  with  their  ac- 
companying driving  wheels  under  the 
tender.  The  result  has  been  dubbed 
by  irreverent  railroaders  a  "centipede"; 
though  the  more  dignified  officers  call 
it  a  "triplex  compound".  It  is  designed 
to  do  the  work  of  three  other  locomo- 
tives, hitherto  considered  large,  as  a 
pusher  on  a  heavy  eight-mile  grade. 

Railroad  management  has  been 
forced  into  this  amazing  mechanical 
progress  as  the  cost  of  operation  has 
been  soaring  steadily  upward.  Cheaper 
means  of  moving  traffic  had  to  be 
found,  and  they  had  to  be  found  in  a 
hurry,  too.  While  the  civil  engineers 
were  busy  reducing  grades,  straighten- 
ing curves,  strengthening  bridges  and 
roadbed,  and  designing  stronger  rails 
to  carry  the  enormous  weights,  the 
locomotive  designers  were  sitting  up 
nights  refining  details  in  motive  power, 
and  the  specialists  were  encouraged  to 


develop  notable  new  features.  The 
object  sought  was  not  merely  to  obtain 
greater  power,  but  to  secure  the  great- 
est amount  of  power  at  the  lowest  cost. 
The  gratifying  results  obtained  are 
not  due  to  any  one  railroad,  or  any  one 
locomotive  builder,  nor  yet  to  any  one 
inventor.  The  modern  locomotive  is 
the  composite  achievement  of  hundreds 
of  highly  trained  mechanical  engineers 
who  have  devoted  their  lives  to  one 
thing. 

We  are  indebted,  for  instance,  to 
Germany  for  a  feature  which  has  made 
possible  the  largest  increase  in  capac- 
ity and  economy — the  superheater.  Al- 
though the  use  of  superheated  steam 
was  suggested  eighty-five  years  ago, 
it  was  only  recently  that  Dr.  Wilhelm 
Schmidt,  of  Cassel,  developed  the  idea 
into  something  that  would  work  in  sta- 
tionary boilers.  After  seventeen  years 
of  unsuccessful  efforts  to  adapt  the  su- 
perheater to  locomotives,  he  finally 
succeeded  with  the  aid  of  R.  Carbe,  of 
the  Prussian  State  Railways.  The 
Schmidt  superheater  was  introduced 
on  American  railroads  less  than  four 
years  ago,  and  it  is  in  use  on  several 
thousand  locomotives. 

To  appreciate  the  value  of  the  super- 
heater it  must  be  remembered  that 
saturated  steam  has  the  same  tem- 
perature and  pressure  as  the  water 
from  which  it  is  evaporated,  and  with 
which  it  is  in  contact  in  the  boiler.  In 
doing  its  work  saturated  steam  loses 
heat  and  part  of  it  condenses,  thus 
being  incapable  of  further  work.  When 
steam  is  passed  from  the  boiler  into 
the  superheater,  it  is  separated  from 
the  water.  If  heat  is  then  added,  its 
temperature  and  volume  are  increased, 
although  its  pressure  remains  the  same. 
This  is  "superheated"  steam,  partaking 
more  of  the  nature  of  a  perfect  gas 
than  saturated  steam ;  it  is  a  poor  con- 
ductor of  heat  and  has  a  larger  volume 
than  an  equal  weight  of  saturated 
steam.  -When  superheated  steam  is  set 
to  work  in  the  cylinder,  it  loses  part  of 
its   heat   but   remains   steam — that   is, 


WHEN  THE  FIREMAN  LOSES  HIS  JOB 

He  is  really  glad  that  mechanical  stokers  arc  takinsr  his  place  for  it  was  a  physical  impossibility  to  stoke  the  monsters 

which  now  hold  sway.    This  is  the  Street  mechanical  stoker  which  feeds  the  fires. 


does  not  condense — until  all  of  the 
superheat  has  been  absorbed.  By  rais- 
ing the  temperature  of  steam  two  hun- 
dred degrees  above  that  of  the  steam  in 
the  boiler,  actual  service  tests  show 
that  in  the  amount  of  water  used,  a 
saving-  of  thirty-five  per  cent  is  effected 
and  in  the  amount  of  fuel  a  saving  of 
twenty-five  per  cent  a  ton  per  mile. 
Or,  by  burning  the  same  amount  of 
coal  the  locomotive  is  capable  of  doing 
thirty-three  per  cent  more  work.  The 
practical  effect  of  this  principle  is 
shown  by  the  experience  of  the  Lake 
Shore,  which,  by  installing  superheat- 
ers, has  been  able  to  increase  the  train 
load  of  paying  freight  from  584  to  635 
tons,  thus  saving  $1,198,000  a  year. 
The  superheater  consists  of  double 


loops  of  steel  tubing  one  and  one-half 
inches  in  diameter  inserted  in  flues  five 
and  one-half  inches  in  diameter,  so  that 
the  steam  in  the  tubing  is  exposed  to 
the  direct  action  of  the  flames  and 
gases  from  the  furnace  at  a  temper- 
ature of  about  sixteen  hundred  de- 
grees while  it  travels  the  length  of  the 
flues  four  times.  The  loops  are  con- 
nected by  a  header  in  the  smoke  box 
from  which  the  steam  goes  to  the  cyl- 
inders. 

A  large  share  of  the  credit  for  the 
evolution  in  motive  power  should  be 
assigned  to  the  use  of  larger  fire  boxes 
and  combustion  chambers.  Although 
the  fire  box  does  half  the  work  of  the 
boiler  it  has  never  been  improved  until 
recently.     The   old   style   fire   box   is 
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merely  a  rectangular  box  made  of  flat 
sheets  of  steel  held  together  by  thou- 
sands of  stay  bolts.  It  is  a  source  of 
constant  trouble  and  danger.  In  its 
modern  form  this  part  of  the  locomo- 
tive is  known  as  the  "Jacobs-Shupert" 
fire  box.  Instead  of  huge  flat  sheets 
of  metal,  the  Jacobs-Shupert  fire  box 
is  built  up  of  numerous  narrow  semi- 
elliptical  sections  riveted  together  with 
their  flanges  turned  away  from  the  fire. 
Stay  bolts  have  been  replaced  by  stay 
sheets  interposed  between  each  pair 
of  channel  sections.  These  stay  sheets 
are  partly  cut  out  to  allow  the  water 
to  circulate  freely.  By  a  series  of  re- 
markable tests,  this  form  of  construc- 
tion has  been  proved  to  be  practically 
explosion  proof.  It  is  not  only  safer, 
but  by  allowing  the  use  of  thinner 
metal  it  is  more  efficient,  more  readily 
cleaned  of  scale  and,  most  important 
of  all,  it  is  more  economical,  eflfecting 
a  radical  reduction  in  the  cost  of  re- 
pairs, and  thereby  keeping  it  a  greater 
proportion  of  time  in  service. 

The  modernization  of  the  fire  box  is 
completed  by  building  a  fire-brick  wall 
across  the  front  end  so  as  to  provide 
a  combustion  chamber  about  three  feet 
wide  between  the  wall  and  the  flues 
for  the  more  perfect  mixture  of  the 
gases,  thus  insuring  better  combustion, 
extracting  more  heat  units  out  of  the 
coal,  and  protecting  the  flues  from 
cold  draughts,  thus  reducing  the  repair 
bill.  These  results  are  further  facili- 
tated by  a  fire-brick  arch  extending 
upward  and  backward  from  the  wall. 


Anything  that  saves  coal  is  impor- 
tant on  a  railroad,  because  the  fuel  ac- 
count is  the  largest  single  item  in  oper- 
ating costs.  Still  another  coal-saving 
device  is  the  mechanical  stoker  which 
has  been  undergoing  a  process  of  evo- 
lution for  the  last  fifteen  years.  The 
stage  of  development  reached  three 
years  ago  was  described  in  Technical 
World  Mag.\zine  for  April,  1911. 
Since  then  remarkable  progress  has 
been  made.  At  the  1913  convention  of 
the  Master  Mechanics  Association,  the 
stoker  committee  said :  "There  is  no 
longer  any  question  that  the  mechan- 
ical stoker  is  of  practical  value."  The 
committee  might  have  made  its  state- 
ment much  stronger;  for,  as  a  matter 
of  fact,  such  monsters  as  the  Erie  and 
Virginian  Mallet  locomotives  could  not 
possibly  be  operated  without  mechan- 
ical stokers.  The  Virginian  Mallets, 
for  instance,  have  fire  boxes  fourteen 
feet  five  inches  long,  and  nine  feet 
wide — longer  than  the  parlor  in  the 
average  New  York  apartment  and 
nearly  as  wide.  For  a  man  to  shovel 
five  tons  of  coal  an  hour — the  amount 
required  in  ordinary  work — into  this 
steel  chamber,  throwing  part  of  it  a 
distance  of  fourteen  feet,  would  be 
quite  out  of  the  question. 

In  a  recent  bulletin,  the  American 
Railway  Engineering  Association  fixed 
two  tons  of  coal  an  hour  as  the  average 
that    can    be    properly    handled    by    a 

{Continued  on  page  31  f) 
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AMERICAN  ENGINEERS  TO 
END  CHINESE  FAMINES 


By 


CHARLES    FREDERICK    CARTER 


THREE  American  engineers 
sailed  from  San  Francisco 
last  June  with  the  fate  of  mil- 
lions of  people  in  their  hands. 
They  went  because  the  new- 
est republic  has  asked  the  oldest  repub- 
lic for  help  in  fighting  a  monster 
which  it  is  incapable  of  con- 
trolling, a  monster  which, 
when  it  moves,  demands 
millions  of  lives,  which 
has  taken  at  one  stroke 
approximately  ten  mil- 
lion helpless  inhabitants 
great  Chinese  plains. 

The     monster     is     the     waters 
which  more  frequently  than  ever 


before  are  sweeping  down  from  moun- 
tainous China  upon  lowland  China,  de- 
stroying the  produce  of  this  essentially 
agricultural  region,  leaving  the  victims  to 
die  of  starvation. 

On  an  area  forty  per  cent  larger  than 
that    of    the    United    States,    China 
crowds   threefold   the  population  of 
America.     This   population   is  most 
unevenly     distributed,     being     very 
sparse    in   the   remote   interior   and 
very  much  congested  along  the  cen- 
tral  seaboard.     The  greatest  con- 
gestion is  in  the  alluvial  lands  in 
the  lower  reaches  of  the  river  val- 

The  Engineer's  Houseboat  Home 
S.      It  is  quarters  like  these  that  will  be  at  the  service 
of  the  Americans  who  are  now  at  work  on  the  f^reat 
project.    This  is  a  Red  Cross  boat. 


AMERICAN  ENGINEERS  TO  END  CHINESE  FAMINES 


263 


leys.  This  is  because  agriculture  is  the 
principal  industry — indeed  the  only  in- 
dustry, in  these  valleys — and  naturally, 
the  richest  soil  possesses  the  strongest  at- 
traction for  the  greatest  number. 

These    valleys    are    extremely    fertile 


food  or  take  away  flood  victims  there 
can  be  but  one  result. 

The  grain  that  should  be  used  for  seed 
is  taken  for  food.  When  the  last  mouth- 
ful of  this  is  gone,  the  farmer  sells  his 
work    animals,    if    he    has    been    lucky 


THE  GRAND  CANAL 
"The  Yi  river  feeds  so  much  mud  that  the  bod  of  the  canal  is  rising  steadily  until  in  some  places  it  is  now  twenty  feet 

above  the  level  of  the  surrounding:  country." 


and  blessed  with  climatic  conditions  that 
permit  two  crops  a  year  to  be  matured. 
If  there  were  nothing  to  neutralize  these 
ideal  conditions,  China  would  be  pros- 
perous. 

Western  China  is  mountainous,  and 
here  the  torrential  rivers  collect  and,  like 
the  Missouri  River,  carry  in  suspension 
enormous  quantities  of  soil.  The  eastern 
portion  of  China  is  a  low-lying  plain,  but 
little  above  sea  level.  The  result  is  that 
the  streams  which  began  as  torrents  be- 
come so  sluggish  as  they  approach  the 
sea  that  they  deposit  the  soil  they  have 
brought  along  by  millions  of  cubic  yards, 
choking  up  their  own  outlets,  filling  up 
their  beds,  and  thus  scattering  the  waters 
which  should  find  their  way  to  the  sea 
over  the  face  of  the  earth,  washing  out 
crops  and  spreading  death  and  destruc- 
tion everywhere. 

So  frequent  are  these  inundations  that 
the  farmers,  instead  of  raising  ten  crops 
in  five  years  as  they  might,  raise  but  two. 
With  no  manufactures,  no  public  works, 
no  resource  of  any  kind  to  fall  back 
upon,  lacking  even  transportation  facil- 
ities— this  great  nation  has  less  than  six 
thousand  miles  of  railroad — to  bring  in 


enough  to  save  any  from  the  flood,  for 
a  small  fraction  of  their  value.  Next, 
his  rude  farm  implements  go  for  a  few 
cash — a  cash  being  about  one-seventeenth 
of  a  cent.  Then  two  families  move  into 
one  hut  in  order  that  the  few  wooden 
beams  and  posts  that  support  the  mud 
walls  and  thatched  roof  may  be  cut  into 
firewood  to  be  sold  for  a  few  more  bowls 
of  rice.  The  farmer's  last  possession 
having  a  market  value — his  young 
daughters — next  go  for  three  to  ten  dol- 
lars each.  Weeds  and  bark  are  used  for 
food,  but  instead  of  prolonging  life  they 
are  more  likely  to  bring  on  stomach  dis- 
orders which  only  hasten  the  end.  The 
final  stage  in  many  instances  is  cannibal- 
ism. The  strongest  stagger  to  the  towns 
on  the  border  of  the  flood  district  only 
to  be  driven  on  from  place  to  place  by  the 
over-burdened  authorities  until  death 
brings  relief. 

In  the  famine  of  1878  people  died  by 
millions.  No  one  will  ever  know  the 
actual  number  that  perished.  The  lowest 
estimate  was  eight  millions,  the  highest 
thirteen  million  five  hundred  thousand. 
Probably  the  truth  lies  somewhere  be- 
tween these  extremes.    To  put  it  another 
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Charles  D.  Jameson,  Who  Made  the  Preliminary  Survey  for 

THE  Red  Cross 

He  will  be  of  great  assistance  to  the  commission. 


way,  a  multitude  approximately  equal  to 
the  entire  population  of  the  three  great 
States,  Illinois,  Indiana,  and  Iowa, 
starved  to  death.  Other  famines  in  the 
last  twenty  years  have  caused  frightful 
suffering. 

Strangely  enough,  these  appalling  ca- 
lamities have  proved  to  be  blessings  in 
disguise  for  the  survivors,  since  other 
nations,  particularly  the  United  States, 
did  much  to  feed  the  starving  multitudes 
and  these  disinterested  acts  of  humanity 
did  more  to  break  down  prejudice 
against  foreigners  than  two  wars,  half  a 


century  of  trade  diplomacy,  and 
social  intercourse.  The  passing 
of  this  prejudice  has  made  way 
for  the  introduction  of  railroads 
and  many  other  modern  inven- 
tions which  will  end  the  stagna- 
tion of  two  thousand  years  and 
make  similar  calamities  in  the 
future  impossible. 

In  the  famines  of  1901,  1906, 
1910,  and  1911,  three-fourths  of 
all  the  foreign  relief  was  contrib- 
uted by  the  United  States,  while 
most  of  the  remainder  came  from 
Canada.  Again  we  see  why  the 
Chinese  like  Americans  better 
than  any  other  foreigners,  in 
spite  of  the  exclusion  act. 

In  the  last  famine  the  Red 
Cross,  with  headquarters  at 
Shanghai,  took  entire  charge  of 
the  relief  work.  By  giving  relief 
only  as  wages  for  work  done, 
and  seeing  that  the  work  was 
honestly  performed,  the  Society 
won  the  respect  as  well  as  the 
regard  of  the  Chinese.  At  one 
time  the  Society  had  one  hun- 
dred and  ten  thousand  persons 
in  its  employ  building  levees.  As 
only  one  member  of  a  family 
was  allowed  to  work,  the  Society, 
by  this-  means,  was  able  to  save 
five  hundred  and  fifty  thousand 
lives. 

Meanwhile  the  floods,  with 
resultant  famines,  had  been 
growing  steadily  worse ;  for  as 
the  rivers  silted  up  it  became  increasingly 
difficult  to  keep  them  within  the  bounds 
of  their  dikes.  The  Chinese  Government 
has  always  given  what  money  could  be 
spared  to  help  the  starving,  but  has  never 
lifted  a  finger  to  abolish  the  cause  of  all 
this  loss  and  suffering.  Chinese  engi- 
neering science  had  not  advanced  to  the 
point  of  conceiving  the  possibility  of 
flood  prevention. 

Observing  these  things  the  Red  Cross 
Society  did  the  sensible  thing;  it  sug- 
gested to  the  Chinese  Government  a  river 
conservation   scheme  that  by  providing 
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security  the  taxes  on  the  lands  to  be  bene- 
fited. A  representative  was  sent  to 
Washington  to  attend  to  the  details  and 
the  Red  Cross  Society  was  requested  to 
recommend  an  engineer  to  be  appointed 
by  the  Chinese  Government. 

Colonel  William  Luther  Sibert,  who 
built  the  Gatun  Locks  and  dam,  and  the 
Colon  breakwater  of  the  Panama  Canal, 
was  chosen  as  Chief  Engineer  of  the 
Conservancy  Commission. 

Arthur  Powell  Davis,  the  second  mem- 
ber of  the  Commission,  had  charge  of 
the  hydrographic  examination  of  the 
Nicaragua  and  Panama  Canal  routes.  He 
has  been  chief  engineer  of  the  U.  S. 
reclamation  service  since  1906. 

The  third  member  of  the  Commission 
is  Daniel  Webster  Mead,  a  recognized 
authority  on  hydrography  and  hydro- 
electric engineering.  He  was  a  member 
of  the  Dayton  Flood  Commission  and  for 
some  years  has  held  the  chair  of 
hydraulic  and  sanitary  engineering  at  the 
University  of  Wisconsin.  The  commis- 
sion was  accompanied  to  China  by  a  staff 
of  assistants,  all  of  whom  are  engineers 
of  experience  in  the  particular  problems 
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to  be  studied  and  are  amply  qualified  to 
deal  successfully  with  them. 

The  area  to  be  studied  by  the  Con- 
servancy Commission  comprises  one 
hundred  thousand  square  miles  lying  in 
the  provinces  of  Shantung,  Honan, 
Anhui,  and  Kiangsu,  though  the  area  to 
be  relieved  of  floods  by  this  study  and 
resultant  engineering  works  consists  of 
about  seventeen  thousand  square  miles. 
The  center  of  this  district  is  approxi- 
mately five  hundred  miles  east  of  south 
of  Peking  and  two  hundred  miles  north- 
west of  Shanghai.  Thus  the  region  lies 
between  the  Yang-tse-Kiang  and  the 
Yellow  River,  or  Hoang-ho,  as  it  was 
formerly  called,  two  of  China's  greatest 
rivers.  The  Yellow  River  is  known  as 
"China's  Sorrow,"  owing  to  its  erratic 
condvict  and  its  tendency  to  floods.  Three 
times  in  the  last  seven  hundred  years  it 
has  chosen  a  new  route  across  the  great 
alluvial  plain  in  which  the  present  work 
is  to  be  undertaken.  In  its  last  move,  in 
1853,  it  shifted  ninety  miles  east  of  its 
course,  crowded  the  Tachingo  River  out 
of  its  bed,  and  took  possession — and,  in 
the  flood  of  1898,  it  deposited  mud  and 
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sand  to  a  depth  of  two  to  ten  feet  over 
an  area  of  two  hundred  square  miles. 

The  Chinese  Government  has  spent  be- 
tween three  and  four  miUion  dollars  a 
year  trying  to  keep  the  Yellow  River 
within  its  dikes,  but  the  method  chosen 
was  a  miracle  of  inefficiency.  Each 
Viceroy  was  made  responsible  for  his  sec- 
tion of  the  river.  Under  each  of  three 
river  taotais  were  six  captains,  the  engi- 
neers of  the  work.  Each  captain  was  in 
charge  of  one  side  of  the  river  only.  If, 
in  preserving  his  section  of  dikes,  he 
destroyed  the  dike  on  the  other  side,  that 
was  the  other  captain's  lookout. 

The  most  important  stream  in  the  dis- 
trict chosen  for  the  present  conservation 
scheme  is  the  Huai  River  which  rises  in 
the  deforested  Shantung  mountains,  and, 
after  a  course  of  four  hundred  and  fifty 
miles,  ends  in  Hungtze  Lake,  which  is 
not  a  lake  at  all,  but  merely  the  back 
water  from  the  river,  the  mouth  of  which 
silted  up  years  ago  so  that  it  could  no 
longer  flow  into  the  sea.  As  the  mud 
was  deposited,  this  lake  kept  on  spread- 
ing out  over  more  farms  until  now  it 
covers  with  its  shallow  waters  an  area 
of  four  hundred  and  fifty  square  miles. 

Included  in  the  scheme  are  two  other 
rivers,  the  Shvi  and  the  Yi,  both  tor- 
rential streams  of  little  consequence  in 
dry  seasons,  but  both  capable  of  swelling 


in  a  few  hours  into  floods  that  sweep 
everything  before  them.  The  Yi  River 
is  used  to  feed  the  Grand  Canal,  and  it 
feeds  so  much  mud  that  the  bed  of  the 
canal  is  rising  steadily  until  in  some 
places  it  is  now  twenty  feet  above  the 
level  of  the  surrounding  country.  In- 
stead of  dredging  the  canal  the  Chinese 
keep  constantly  building  up  the  banks 
to  keep  it  within  bounds.  In  times  of 
flood  the  Grand  Canal  is  a  source  of 
peril ;  at  all  times  a  source  of  expense. 

It  is  still  of  immense  importance  in  a 
country  so  poor  in  transportation  facili- 
ties, so  the  Conservancy  Commission 
must  find  .some  way  to  maintain  the 
Canal  and  also  to  pass  the  floods 
through  the  barrier  it  constitutes.  It 
furnishes  a  problem  difficult  and  delicate 
enough  to  suit  even  a  profession  which 
revels  in  difficulties. 

Another  problem  that  complicates  the 
situation  is  provided  by  the  Tien-tsin 
Railroad  which  crosses  the  line  of 
dip  of  the  country  at  an  angle  of  sixty 
degrees  forming,  with  its  embankments 
ten  to  forty  feet  high,  another  barrier 
to  natural  flow  in  time  of  flood.  The 
Commission  must  find  ways  toget  rid  of 
the  flood  without  disturbing  the  traffic. 

It  is  a  task  magnificent  in  proportions 
and  romantic  in  character  that  these 
American    engineers    have    undertaken. 


F.\MINE  SUFFERERS 

When  the  great  famines  occur,  the  farmer  eats  his  seed  grain,  sells  his  implements,  moves  into  a  hut  and  sells  his  bouse 

for  firewood,  sells  his  daughters — after  that  cannibalism  begins. 


BIG  PRIZES 
for  INVENTORS 

By  Lester  L.  Sargent 

A    FEW  big-  prizes  may  be  won  by  inventors.    There  are  but  few  such  prizes. 

/%     Many  of  the  supposed  prize  offers  take  wings  when  it  is  sought  to 

/    \    establish  their  authenticity.    But  some  of  the  offers  are  authentic  and  the 

f       %      conditions  surrounding  them  are  interesting — and  particularly  so  to 

those  who  contemplate  seeking  these  short  but  rugged  routes  to  fame 

and  fortune  which  have  been  followed  by  those  who  have  won. 

Awards  by  the  War  Department  to  the  sum  of  thirty 
thousand  dollars  will,  in  a  few  months,  be  won  or 
lost   as   a   result   of   competition    on   the   part   of 
inventors    and    manufacturers    of    military    aero- 
planes.    The  Signal  Corps  of  the  War  Depart- 
ment  wants   to   find   a  new   and   better  type   of 
aircraft,  and  one  of  its  conditions  is  that  these 
machines    shall    be    of    American    manufacture. 
The  contest  will  occur  between   October   15   and 
November  1,  1914,  at  the  army's  aviation  training 

school  at  San  Diego,  Cali- 


WlNNER 

OF  One 

OF  THE 

Biggest 
Prizes 


The  Eastman  Kodak  Company 
paid  H.  J.  Gaisman  three  hun- 
dred thousand  dollars  for 
the  autographic  camera 
which  he  invented. 


fornia.    The  first  prize  will 
be  twelve  thousand  dollars ; 
the    second,    ten   thousand 
dollars ;    and    the    third, 
eight  thousand   dollars. 
A  condition  to  be  im- 
posed on  all  entrants 
will    be    the    pur- 
chase of  any  sat- 
is  factory  ma- 
chines,  and   the 
prizes  will  be 
distributed  on 
that  basis.    The 
War    Depart- 
ment    has    hith- 
erto   confined    its    pur- 
chases to  biplanes,  and  is 
likely   to   continue    this 
policy.   Colonel  Samuel 
Reber,  the  com- 
manding     aviation 
officer  of  the  army, 


I6i 


After  a  Ten  Thousand  Dollar  Prize— A  Sugar 
Beet  Harvester 


considers  climbing  speed  as  a  most  im- 
portant factor  to  be  considered  in  a  mili- 
tary aeroplane.  A  successful  demonstra- 
tion of  the  machines  in  flight  will  be  re- 
quired. 

At  intervals  prizes  are  awarded  to  in- 
ventors by  the  Red  Cross  Society.  The 
interest  on  a  capital  fund  of  one  hundred 
thousand  rubles  is  available  as  prizes  to 


Carrying  the  XRay 
The  inventor  of  this  automobile  appa- 
ratus won  the  Red  Cross  prize  of  six 
thousand  rubles. 


Exhibits  Before  the  International  Red  Cross  f 

This  is  subject  number  six  — wheeled  litters  for  handling 

wounded  men.  r 

the  originators  of  the  best  inventions  for 
relieving  the  suflfering  of  wounded  and 
sick  soldiers.  The  fund  was  established 
by  Her  Majesty,  Dowager  Empress 
Marie  Feodorovna,  August  Protectress 
of  the  Russian  Red  Cross  Society.  The 
Russian  Red  Cross  Society  has  charge  of 
this  fund  and  the  awards  are  made  at  the 
International  Red  Cross  conferences. 
One  of  these  was  held  in  Washington, 
May,  1912.  The  next  meeting  will  be  at 
Tokio,  Japan,  in  the  spring  of  1917.  The 
prizes  for  the  1912  conference  were, 
first  prize,  about  three  thousand  dollars: 
two  second  prizes,  about  fifteen 
hundred  dollars  each;  six 
third  prizes,  about 
five  hun- 
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Adapted  to  Many  Modes  of  Transport 

This  wheeled  litter  won  a  three  thousand  ruble  prize  for  a  Swiss 

army  officer. 


(Ired  dollars  each.  The  inventions 
must  be  of  practical  usefulness  and  dem- 
onstrated by  models.  Inventions  are  ad- 
mitted to  the  competition  exclusively 
through  the  medium  of  the  Central  Com- 
mittees of  the  Red  Cross  from  their  re- 
spective countries.  Inventions  are  de- 
sired for  the  discovery  and  rescue  of  the 
wounded  and  sick  on  the  battlefield,  and 
the  quickest  and  least  painful  means  of 
their  transportation  to  the  nearest  sta- 
tions for  medical  aid.  Prospective  con- 
t  e  s  t  a  n  t  s  ___^_^         might  find 

it  to  their 
advantage 
to  secure 
further  details 
in  regard  to 
this  fund  from 
the  medical 
of  f  i  c  e  r  in 
charge  of  the 
First  Aid  De- 
partment of  the 
American  Red  Cross,  War  Department, 
Washington,  D.  C.  The  American  Red 
Cross  does  not  distribute  invention  prizes, 
but  does  distribute  small  annual  prizes 
for  first  aid  work  performed  by  railroad 
employes,  the  first  prize  being  fifty  dol- 
lars. 

A  prize  of 
ten  thousand 
dollars  for 
the  best 
practical 
sugar-  beet 
puller  and 
topper  is 
open  to  com- 
petition until 
March  1, 
19  15,  al- 
though the 

right  is  reserved  to  award  the  prize  at  an 
earlier  date.  The  offer  is  made  by  The 
Great  Western  Sugar  Company,  which 
has  offices  in  the  Sugar  Building,  Denver, 
Colorado.  Doubtless  this  offer  explains 
the  marked  activity  of  inventors  in  this 
particular  field  of  invention,  as  indicated 
by  the  number  of  such  patents  granted  in 


Three  Thousand  Rubles  from  the  Red  Cross 

It  is  a  litter  for  the  wounded  that  may  be  pushed  along: 

on  wheels,  or  it  is  a  bicycle  for  the  transportation  of  the 

attendant. 


the  last  year  or  two.  Communications  of 
contestants  should  contain  a  specific  de- 
scription and  drawings ;  but  before  an 
award  is  made,  a  demonstration  of  the 
machine  will  be  essential.  The  machine, 
or  machines,  must  pull  and  top  beets  in 
a  satisfactory  manner  under  varying  con- 
ditions ;  the  steering  and  turning  of  the 
machine  must  be  easy ;  and  the  machine 
must  be  adjustable  for  rows  spaced  from 
sixteen  to  twenty  inches  apart.  It  must 
be  practical  in  varying  types  of  beet 
lands,  regardless  of  the  size  of  the  beets 

or  foliage. 
A  c  o  n  d  i- 
tion  of  the 
offer  is 
that  the  sell- 
ing price  of 
com  peting  ma- 
chines to  the  pub- 
lic shall  not  ex- 
ceed three  hun- 
dred dollars  if  the 
motive  power  is  animal  power,  and  shall 
not  exceed  five  hundred  dollars  if  Self- 
propelled.  The  patent  rights  remain  the 
property  of  the  inventor,  subject  only  to 
the  limitation  as  to  a  maximum  sale 
price. 

Prize  offers  occasionally  emanate  from 
government  departments  at  Wash- 
ington, D.  C.  Such  depart- 
ments as  the  Navy,  War, 
and  Postoffice  pur- 
chase 
many 
valuable 
i  n  V  e  n- 
tions.  A  couple  of  years 
ago  a  Committee  on  Inven-  " 
tions  was  established  in  the 
Postoffice  Department,  with 
about  ten  thousand  dollars 
available,  to  consider  the  advisability  of 
purchasing  inventions  submitted  to  that 
department.  A  still  larger  sum — twenty- 
five  thousand  dollars — was  placed  at  the 
command  of  the  Interstate  Commerce 
Commission  in  October,  1913,  for  the 
purpose  of  examining  safety  railroad 
appliances,  but  it  should  be  noted  that, 
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PosTOFPiCE  Mail  Conveyor 
The  new  bureau  of  equipment  in  the  depart- 
ment is  continually  on  the  lookout  for  new 
inventions. 


in  the  latter  case,  the  money  was 
for  the  expenses  of  the  commis- 
sion— it  being  considered  reward 
enough  for  the  inventor  that  he 
gain  the  prestige  that  might 
result  from  official  approval  of 
his  invention  by  the  commission. 
The  case  of  Henry  J.  Gaisman 
should  be  a  tremendous  incentive 
to  every  man  who  has  the  gift 
of  creating  ideas  in  mechanics. 
At  present  he  stands  conspic- 
uously in  the  limelight  as  the 
fortunate  inventor  who  was  paid 
three  hundred  thousand  dollars 
by  the  Eastman  Kodak  Company 
for  an  idea.  Gaisman's  device  is 
an  attachment  that  permits  an 
autograph  to  be  made  on  the 
plate  at  the  time  the  photograph 
is  taken.  This  apparatus  enables 
the  photographer  instantly  to 
record  the  place  and  date  that  the 
picture  was  taken,  its  title  and 
any  information  that  may  be 
necessary. 


Officials  in  some  of  the  gov- 
ernment bureaus  will  not  go  into 
details  with  inventors.  They 
simply  tell  you  to  submit  a  full 
disclosure  and  "the  matter  will 
receive  consideration".  At  this 
point  a  patent  may  afford  a  cer- 
tain degree  of  protection.  Un- 
patriotic as  the  idea  may  seem, 
the  tr,uth  is  that  the  records  of 
litigation  over  patents  are  indis- 
putable evidence  that  inventors 
have  occasionally  been  put  to  the 
hard  necessity  of  asserting  their 
rights  against  the  Government  in 
court  or  remain  unrewarded  for 
the  product  of  their  own  genius. 


Trolley  Transfer  for  Mail 

New  machinery  is  constantly  required  by  the  larpe  postoffices  where 

toos  of  letters  are  handled  every  day. 


WHAT  HAPPENS  TO  THE  SLEEPERS  IN  THE  YARDS 

No  housewife  could  be  more  careful  of  her  guest  room  than  are  the  railroads  of  their  mattresses  and  bed  linen. 

are  vacuum  cleaned. 


They 


CLEAN  CARS  FOR  TRAVELERS 


By 
RICHARD    PELTON 


IT  is  not  good  form  to  make  allow- 
ances for  conditions  under  which 
duties  imposed  upon  corporations 
are  performed ;  but  if  the  difficulties 
inherent  in  railroad  operation  were 
taken  into  consideration,  it  might  be  con- 
ceded that  the  average  passenger  car  is 
kept  reasonably  clean.  For  the  railroad 
housekeeper  must  work  under  a  tre- 
mendous handicap.  In  the  first  place, 
there  are  only  fifty  thousand  cars  in 
which  to  haul  a  billion  passengers,  which 
means  that  each  car  has  to  shelter  for 
hours  at  a  stretch  twenty  thousand  per- 
sons a  year,  or  fifty-four 
every  day.  Next, 
some  of  these 
passengers  are 
— w  e  1 1,  they 
are  in  more 
urgent  need 
of  attention 
from  the 
health  depart- 
ment than  the 
cars.  They  use  w-— . 
the  floor  for  a  cus- 
pidor  and  do  other 
things     that     are     even 


I 


more  disgusting.  Finally,  an  unceasing 
stream  of  smoke  and  dust  pours  in  at 
every  crevice  all  the  time  the  car  is  in; 
motion. 

No  wonder  that  one-fourth  of  a  num- 
ber of  animals  experimentally  inoculated' 
with  dust  from  railroad  cars  developed: 
tuberculosis,  nor  that  the  deadly  pneu- 
monia bacillus  is  often  found  in  the  same: 
dust.  The  impressionable  investigator 
who  contemplated  the  perils  of  the  pas- 
senger car  in  all  their  grisly  horror,, 
could  work  himself  into  a  panic  in  short 
order.  However,  it  is  reassuring  to  talk 
to  Old  Tim,  who  has  been  cleaning  cars 
for  one  of  the  big  railroads, 
at  Hoboken,  for  thirty 
years.  If  the  car  microbe 
were  as  deadly  as  ap- 
pearances make  it 
out  to  be,  Tim 
would  have  been 
in  his  grave  a 
good  many 
years  ago ;  but, 
as  a  matter  of 
fact,  he  is  such 
a  health}' 
specimen    that 


Ventilating  the  Railway  Car 


A  newly  patented  device  pumps  the  air  into  the  car 
and  out  aerain  hv  the  rootion  of  the  train  itself 
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he  counts  on  living  to  enjoy  his  pension 
for  another  thirty  years. 

The  moment  the  last  passenger  is  out, 
even  before  the  train  is  switched  to  the 
cleaning  tracks,  the  car  cleaner  begins 
his  work.  The  Pullman  Company  does 
its  own  cleaning,  employing  a  Superin- 
tendent of  Sanitation,  while  the  railroad 
companies  attend  to  their  own  cars. 
Mattresses,  pillows,  and  blankets  are 
aired  in  a  certain  way  for  a  certain  length 
of  time.  Floor,  walls,  head  lining,  and 
windows  are  wiped,  scoured,  scrubbed, 
and  polished  until  the  relentless  inspector 
can  find  no  trace  of  dust  or  grime.  Car- 
pets and  upholstery  are  vacuum  cleaned, 
for  every  railroad  terminal  now  has  an 
elaborate  vacuum  installation 
with  miles  of  pipes  running 
through  the  yards  with  outlets 
so  that  the  cleaners  can  attach  a 
hose  to  reach  a  car  anywhere. 
If  a  passenger  is  even  suspected 
of  having  a  contagious  disease, 
the  car  is  fumigated. 

But  in  Germany  the  railroad 
sanitation  is  on  a  more  scientific 
plane  than  in  America.  In  Dres- 
den, a  steel  cylinder  big  enough 
to  hold  a  car  is  used.  The  car 
is  run  in ;  the  cylinder  is  sealed ; 
and  the  temperature  is  brought 
up  to  one  hundred  twenty  de- 
grees while  the  air  is  pumped 
out.  The  heat  and  the  vacuum 
combined  kill  all  entomological 
life. 

Although  we  sometimes  think 
ventilation  in  American  cars  is 
unspeakably  bad,  conditions  in 
Europe  are  frequently  worse. 
The  abominable  European  com- 
partment affords  a  very  small 
volume  of  air  with  practically  no 
means  of  providing  circulation. 
There  may  be  exceptions  to  this, 
but  it  is  the  general  rule. 

In  America  many  thousands 
of  dollars  have  been  spent  ex- 
perimenting with  systems  of  car 
ventilation,  for  it  is  no  simple 
problem  to  provide  an  adequate 


air  supply  in  cold  weather  for  forty  to 
seventy  persons  shut  in  a  box  having  a 
capacity  of  about  four  thousand  cubic  feet 
and  moving  at  the  rate  of  from  twenty  to 
sixty  miles  an  hour.  The  most  elaborate 
series  of  experiments  ever  undertaken  in 
this  line  were  carried  out  by  the  Pennsyl- 
vania railroad.  After  engineers  had  fig- 
ured out  a  theoretical  system,  cars  were 
equipped  with  it  and  then  rilled  with 
shopmen  who  were  hauled  around  for 
days  while  the  experts  made  all  sorts  of 
tests  and  questioned  the  men  about  their 
symptoms.  As  a  result  of  these  experi- 
ments all  Pennsylvania  cars  now  have 
funnels  at  the  corners  of  the  cars,  which 
scoop  in  air  as  the  train  is  running  and 


Prepared  for  Fumigation 

The  sleeper  must  be  made  clean  both  in  the  housewifely  wav  and  in 

the  medical  way. 
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force  it  down  into  a  duct  under  the  floor, 
where  it  is  heated  in  winter  and  then 
forced  into  the  car  through  outlets  under 
the  seats,  while  the  vitiated  air  escapes 
through  registers  in  the  roof.  This  sys- 
tem is  stated  to  be  capable  of  changing 
the  entire  air  of  the  car  every  four  min- 
utes. 

The  Pu^man  standard  system  of  ven- 
tilation sucks  air  out  instead  of  forcing  it 
in.  Funnels  distributed  along  the  mon- 
itor roof,  pointing  in  the  direction  the 
train  is  running,  have  their  small  ends 
turned  at  right  angles  beside  the  end  of  a 
duct  leading  into  the  car  and  connecting 
with  intakes  at  each  lower  berth.  The 
air  rushing  through  the  funnel  as  the 
train  moves  sucks  a  current  out  through 


the   duct.      Air   enters   the   car   through 
crevices. 

A  great  number  of  other  systems  con- 
sist of  variations  of  these  two  general 
plans.  The  railroads  and  the  Pullman 
Company  are  still  experimenting  in  the 
hope  of  finding  something  better.  The 
only  notably  different  system  is  one 
which  has  been  applied  to  a  few  private 
cars  and  some  standard  Pullmans.  In 
this  system  an  electric  fan  draws  air 
from  the  outside,  forces  it  over  heating 
or  cooling  pipes,  according  to  the  sea- 
son, and  then  forces  it  into  the  car.  This 
is  a  positive  system  that  works  as  well 
when  the  train  is  standing  at  a  station 
as  when  it  is  running,  which,  of  course, 
gives  it  superiority  over  the  others. 


FLYING  THE  PLANE  WITHOUT 

A  PILOT 


By 
JOSEPH    A.    LENDON 


THE  Burgess-Dunne  seaplane 
was  five  hundred  feet  off  the 
water  at  Marblehead,  Massa- 
chusetts. In  a  little  power 
boat  below  was  a  skeptical 
committee  from  the  Aero  Club  of 
America,  the  organization  which  controls 
the  expert  opinion  of  the  United  States. 
The  wind  was  blowing  wickedly  at  a 
rate  of  forty  miles  an  hour.  Aviator 
Webster  shut  off  the  engine  and  raised 
his  hands  so  that  those  below,  watching 
with  glasses,  could  see  that  he  was  not 
touching  the  controls.  The  plane  dipped 
to  a  volplaning  angle  and  spiralled  to- 
ward the  water.  It  was  under  perfect 
control,  but  no  man  was  touching  its 
levers. 

Test  after  test  of  this  sort  was  made. 
The  machine  was  made  to  volplane  to-' 
ward  the  ground  in  a  straight  line,  to  sail 
with  the  power  on,  to  circle  on   steep 


banks  that  would  have  made  the  ordinary 
machine  begin  to  slide  sideways  to  the 
earth,  and  all  the  time  the  pilot  held  his 
hands  in  the  air.  The  committee  went 
home  and  reported.  They  said  the  machine 
was  inherently  stable,  that  one  of  the 
great  steps  in  aeroplane  construction  had 
been  made,  an  epoch  marked.  There  is 
yet  one  problem  to  be  solved,  the  ques- 
tion of  landing.  When  this  remarkable 
aeroplane  reached  a  point  within  forty 
feet  of  the  ground,  it  had  to  be  turned 
up  slightly  to  make  a  smooth  landing  on 
the  surface  of  the  water.  The  guiding 
hand  was  then  applied,  but  at  no  other 
time  was  it  necessary.  In  ordinary  flight 
the  human  factor  is  excluded. 

The  victory  of  Lieutenant  Dunne 
seems  complete.  Long  ago  when  he  was 
in  the  British  service  in  India,  he  evolved 
the  idea  which  demands  nothing  but  the 
proper   distribution   of  the   elements   of 


ALL  YOU  HAVE  TO  DO  IS  STEER 

The  Burifess-Duiine  seaplane  needs  no  expert  once  it  is  in  the  air,  and  it  is  as  easy  to  handle  as  an  automobile  on  a 

vast  plane  with  nothintr  to  hit.    It  takes  a  pilot  to  land  the  machine  safely,  however. 


the  machine,  so  that  the  wind  and  the 
air  act  to  keep  the  machine  always  up- 
rig-ht  or  at  the  proper  angle  on  the  turns. 
Later,  in  England,  he  applied  this  prin- 
ciple to  the  aeroplane  and  constructed  a 
machine  which  has  passed  the  test  in 
every  sort  of  weather — in  eddies  and  air 
pockets,  in  g'ales  and  in  calms,  Mr. 
Burgess  put  the  machine  on  a  hull  and 
made  it  rise  from  the  water  so  that  it 
could   carry   from  two   to  six  persons. 

The  machine  is  a  great  V.  The  wing 
ends  droop  and  check  each  other  in 
flight,  counteracting  all  tendency  to  dive 
when  the  motor  is  cut  off  and  the  descent 
begun.  When  a  side  gust  of  wind 
strikes,  the  near  wing  is  slowed  down, 
acting  as  a  weather  vane,  and  the  ma- 
chine swings  to  meet  the  giist.  The  far 
wing  has  Httle  head  resistance  at  such 
a  moment  and  so  is  speeded  up  and  pre- 
vented from  dropping  as  in  the  ordinary 
machine.  This  same  feature  allows  the 
seaplane  to  be  moored  as  a  motor  boat 
with  a  single  line.  When  a  gust  comes, 
it  swings  around  to  meet  the  wind. 

The  experts  who  have  seen  the  flights 


think  that  the  maciiine  is  equipped  with 
a  spring  rudder  so  that  continuous  spirals 
may  be  made  and  a  straight  course  may 
easily  be  sailed.  They  know  that  the 
machine  can  have  no  secret  arrangement 
otherwise.  They  know  that  it  acts  in  a 
certain  way:  that  when  the  throttle  is 
opened  wide  the  aeroplane  climbs,  that 
when  it  is  slightly  closed  it  travels  hori- 
zontally, that  when  it  is  shut  off  it  de- 
scends— all  without  manual  control.  They 
know  that  Clifford  L.  Webster,  the  pilot, 
has  been  deliberately  trying  to  tip  the 
machine  into  an  accident  for  weeks  and 
that  he  has  not  been  able  to  do  it.  They 
know  that  Burgess  has  had  no  plans 
except  his  own,  drawn  from  a  verbal  de- 
scription, and  that  hence  it  must  be 
simple,  indeed.  They  know  that  the  pilot 
had  never  been  in  a  machine  like  it  be- 
fore and  yet  that  he  had  no  trouble  in 
making  a  straight  ascent  with  it  in  his 
first  flight.  And  with  all  this  evidence, 
they  firmly  believe  that  once  in  the  air, 
the  novice  could  pilot  it,  could  go  where 
he  willed,  even  as  he  would  drive  his 
horse. 
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THE  KAISER'S  CANAL  FOR  WARSHIPS  AT  KIEL,  GERMANY,  WAS  OPENED  WHEN  THE  ROYAL 
YACHT  BROKE  THE  RIBBON  OF  GERMAN  COLORS  WHICH  BARRED  THE  WAY 


OPEN  NEW  LOCKS  OF  KIEL 
CANAL 

T'HE   Kiel    Canal,    reconstructed   at   a 


cost  of  $55,000,000  to  facilitate  the 


Intensive  Cultivation  in  Korea— Gleaning  the  Last  Straw 


passage  of  the  largest  warships  between 
the  Baltic  and  the  North  Sea,  was 
opened  a  short  time  ago  by  the  Kaiser, 
who  stood  by  himself  on  a  special  plat- 
form upon  the  captain's 
bridge  of  the  royal 
yacht  Hohenzollern  as 
she  broke  through  a 
strand  of  black,  white, 
and  red  ribbon  stretched 
across  the  locks  at  Hol- 
ten. 

jj 

GLEAN  FOOD  FOR 
OXEN 

HTHE  illustration  shows 
Korean  boys  glean- 
ing for  straw.  Like  the 
Chinese  and  Japs  the 
Koreans  have  found  it 
imperative  to  cultivate 
every  inch  of  soil  and  to 
let  nothing  go  to  waste. 
The  last  of  the  harvest 
of  hay  or  straw  has  thus 
to  be  raked  up. 
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SIGN  SHOWS  ELECTRIC  COSTS 

IN  order  to  show  the  pubHc  exactly  how 
much  it  would  cost  to  operate  any 
household  device  by  electricity,  a  Massa- 
chusetts electric  light  company  made  a 
display  at  a  show  recently  that  gave  the 
householder  exactly  the  information  de- 
sired. Large  boards  were  erected  labeled 
"cost  meters".  These  gave  a  list  of  prices 
in  much  the  same  way  that  the  cheaper 
restaurants  print  their  bills  of  fare  on 
large  placards  placed  upon  the  walls.  At 
the  left  of  the  name  of  each  appliance 
was  a  red  lamp.  In  a  booth  nearby,  the 
various  appliances  named  on  the  boards 
were  to  be  found,  and  these  could  be 
put  into  operation.  At  the  bottom  of 
the  board  were  placed  two  meters  show- 
ing the  cost  per  hour,  and  the  number 
of  watts  required  to  operate  the  appli- 
ances; thus  one  could  learn  exactly  how 
much  it  would  cost  to  operate  an  electric 
fan,  a  washing  machine,  a  vacuum 
cleaner,  a  sewing  machine,  etc.  This 
novel  system  of  advertising  attracted  a 
great  deal  of  attention,  and  the  fact  that 
information  of  so  precise  a  nature  was 
to  be  had  induced  a  number  of  people 
to  install  electric  appliances. 


TO  PREVENT  ACCIDENTS  IN 
LAUNDRY 

'THE  old  mangle  which  was  the  source 
of  so  many  accidents  in  laundries  has 
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^HO     Coffee  Percolator         0  ^H 
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This  Signboard  Shows  the  Housewife  Just  How 

Much  It  Costs  to  Run.  for  Example,  the  Electric 

Toaster  at  the  Breakfast  Table 

been  manacled  for  the  safety  of  the  laun- 
dry girls  of  today.  A  large  steam 
machine  now  in  use  has  a  hinged 
screen  over  the  rollers  which  prevents 
the  operators  from  getting  their  hands 
in  dangerous  places.  The  screen  is  never 
lifted  except  when  tlie  weekly  job  of 
dressing  the  padded  rolls  is  done.  The 
machine  also  has  a  ribbon  feed  device 
and  an  automatic  stop,  which  make  it 
almost  entirely  fool- 
proof. The  attachment 
of  the  device  does  not 
in  the  least  interfere 
with  the  efficiency  of 
the  machine ;  in  fact, 
the  elimination  of  fear 
in  the  operators  enables 
them  to  work  more  ex- 
peditiously. The  cost 
of  the  device  is  four- 
teen dollars. 


Safety  Device  for  Laundry 

Workers 
A  hing'ed  screen  over  the  rollers 
safeguards  the  hands  of  the  oper- 
ators. 


OUR  TWELVE 
GREAT  SCIENTISTS 

VI.  THOMAS  AEVA  EDISON 

By  Bailey  Millard 

This  article  is  the  sixth  in  the  series,  "The  Tzvelve  Great  Scientists."  As  has 
been  previously  explained,  tzi'elve  names,  representing  men  who  are  considered 
the  greatest  American  scientists,  ivere  selected  by  a  thousand  of  their  colleagues. 
This  vote  was  taken  at  the  special  request  of  the  Editors  of  Technical  World 
Magazinp:.  Sketches  of  Professor  A.  Michclson,  Dr.  Alexis  Carrel,  Colonel  G.  W. 
Goethals,  Dr.  IVm.  C.  Gorgas,  and  Dr.  Simon  Flexner  have  been  given  in  previous 
issues — The  Editors. 


IF  you  were  to  go  out  into  the  street 
and  ask  the  first  intelligent  person 
you  met  whom  he  regarded  as  the 
greatest  living  scientists,  he  probably 
would  answer  on  the  instant, 
"Thomas  A.  Edison." 

And  yet  Edison  does  not  look  upon 
himself  as  a  pure  scientist.  "I  do  not 
search  for  the  laws  of  Nature,"  he  says, 
"and  have  made  no  great  discoveries  of 
such  laws.  I  am  only  a  professional 
inventor." 

In  looking  over  the  methods  pursued 
and  the  results  obtained  by  the  average 
inventors  of  any  note  whatever,  one  will 
at  once  be  struck  by  the  fact  that  rhost 
of  them  have  done  merely  sporadic  work 
of  what  may  be  called  an  accidental  char- 
acter. It  would  seem  that  they  have  been 
men  of  such  limited  fertility  of  mind 
that,  as  a  rule,  each  has  evolved  but  a 
single  invention  of  any  consequence.  But 
there  is  a  small  class  of  men  who  are 
inventors  by  nature  and  profession.  Of 
this  latter  group  Edison  stands  in  the 
foremost  rank.  Rarely  have  any  of  his 
discoveries  been  the  result  of  accident. 
He  does  not  add  this  chemical  to  that  in 
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a  haphazard  way  in  the  hope  of  hitting 
upon  something.  For  nearly  every  ex- 
periment he  makes  he  can  give  you  a 
reason. 

Newspaper  readers  have  gathered  that 
Edison  is  an  extremely  hard  worker ;  and 
so  he  is,  in  his  own  particular  way.  But 
there  are  men  in  the  swift  buzzing  whirl 
of  business  who  are  capable  of  doing 
more  really  hard  work  in  one  day  than 
Edison,  even  in  his  prime,  could  accom- 
plish in  three.  He  is  not  able  to  "throw 
off"  work,  for  the  reason  that  he  never 
is  quite  satisfied  with  what  he  has  done. 
Though  to  others  it  may  seem  perfect 
and  final ;  to  him,  as  a  rule,  it  is  only 
tentative.  His  pot  of  ideas  simmers 
slowly  and  he  lifts  the  lid  a  hundred 
times  a  day  to  look  into  it.  In  other 
words,  he  is  a  plodder  and  what  he  has 
evolved  is  the  result  of  almost  super- 
human patience. 

Edison  is  an  anomaly.  Singular,  in- 
deed, is  it  to  find  a  mercurial  tempera- 
ment in  a  patient  plodder,  but  one  finds 
it  in  Edison.  Often  he  is  in  the  highest 
spirits,  whistling  and  joking — then  de- 
pressed, sullen,  and  angry.    His  patience 
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THOMAS  ALVA  EDISON 
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applies  only  to  his  labor.  With  the  men 
about  him,  particularly  those  who  are  not 
very  keen,  he  has  no  patience  whatever. 
When  he  is  in  bad  humor,  word  passes 
quickly  about  among  the  five  thousand 
employes  in  his  big  shops  that  "the  old 
man  is  on  the  rampage  today",  and  every- 
body who  can  possibly  do  so  keeps  away 
from  him.  Once,  when  he  was  in  such  a 
humor,  I  saw  him  turn  upon  an  employe, 
who  had  forgotten  to  wind  up  a  phono- 
graph, and  vent  upon  him  such  wrath  as 
made  the  delinquent  wince  visibly.  His 
arguments  are  fulminations.  He  pounds 
the  table  and  shouts  angrily.  As  he  is 
extremely  deaf,  his  opponent — as  he  in- 
sists upon  regarding  anyone  who  does 
not  agree  with  him — must  raise  his  voice 
to  a  high  pitch,  so  that  what  Edison  ap- 
parently considers  a  mild  debate  often 
resembles  the  hottest  kind  of  row. 

Once  he  told  me  that  the  injury  to  his 
ear-drums  received  in  boyhood  had,  by 
reason  of  a  certain  "damper  effect,"  as 
he  described  it,  made  him  particularly 
sensitive  to  odd  sounds.  There  were  few 
persons,  he  declared,  who  could  detect 
defects  in  the  sounding  mechanism  of  a 
musical  instrument,  particularly  in  the 
phonograph,  so  readily  as  he.  He  is 
very  fond  of  music,  yet  even  here  he  is 
an  anomaly.  A  friend  of  mine,  a  very 
clever  pianist,  told  me  he  was  once 
playing  for  Edison,  who  seemed  to  be 
nodding  approvingly.  At  length  the 
nods  ceased  and,  on  looking  about,  the 
pianist  saw  Edison  leaning  back  in  his 
big  chair  sound  asleep.  Grieved  by 
this  reception  of  his  painstaking  perform- 
ance, my  friend  stole  softly  away. 

Although  Edison  justly  prides  himself 
upon  his  musical  knowledge  and  appre- 
ciation, as  well  as  upon  certain  other 
things,  yet  he  never  speaks  boastfully  of 
his  inventions.  One  could  not  trap  him 
into  complimenting  himself,  no  matter 
how  determined  or  subtle  the  attempt. 
An  associate  of  his  said  that  the  nearest 
he  ever  came  to  such  a  vaunt  was  when 
some  one  had  been  going  over  with  him 
the  long  list  of  his  inventions.  At  the 
end  of  the  recital  Edison  remarked: 


"Well,  I  have  been  mixed  up  in  a  whole 
lot  of  things,  haven't  I  ?" 

Now  let  us  examine  this  "whole  lot 
of  things,"  or  the  most  important  of 
them,  and  try  to  arrive  at  some  idea  of 
their  tremendous  significance  to  modern 
civilization. 

Before  he  was  twenty-five  Edison  had 
invented  the  stock  ticker.  This  machine, 
introduced  in  1868*  is  still  recording 
every  day  in  every  big  city  in  this  coun- 
try the  market  quotations  of  stocks,  the 
departures  and  arrivals  of  vessels,  and 
many  more  or  less  important  items  of 
news.  As  its  busy  tapes  are  unreeled, 
they  tell  the  fate  of  fortunes  to  excited 
readers  who  receive  the  intelligence  be- 
fore any  newspaper  could  possibly  give 
it  to  them.  New  York  alone  has  over 
three  thousand  of  these  tickers  in  public 
and  private  offices.  It  seems  strange, 
considering  the  important  part  played  by 
the  ticker  in  the  commercial  world  today, 
that  Edison  should  have  had  to  walk  the 
streets  of  New  York,  hungry  and  looking 
for  a  chance  to  borrow  a  dollar,  while  he 
waited  long  for  a  purchaser  of  this  useful 
invention.  When  finally  he  found  a  man 
who  was  willing  to  buy  it  and  pay  him 
forty  thousand  dollars  for  it,  the  founda- 
tion of  Edison's  fortune  was  laid.  It  was 
a  lucky  day  for  civilization  when  Edison 
received  that  forty  thousand  dollars. 

In  the  early  seventies  when  the  pulsing, 
pushing  nation,  just  recovered  from  the 
effects  of  the  civil  war,  was  busying  itself 
in  mighty,  complex  affairs  and  had  need 
of  new  agencies  to  help  it  on  its  way, 
Edison,  now  with  a  well-equipped  labo- 
ratory, was  able  to  come  forward  and 
supply  many  of  its  greatest  wants.  He 
improved  his  ticker  and  made  many  other 
telegraphic  inventions — relays,  repeaters, 
magnets,  printing  telegraphs,  and  mes- 
senger calls.  All  of  these  things  have 
tended  to  facilitate  telegraphic  transmis- 
sion and  to  cheapen  its  cost.  But  greatest 
of  all  his  inventions  in  this  line  was  his 
apparatus  for  quadruplex  and  sextuplex 
telegraphic  transmission.  This  system, 
besides  being  of  incalculable  benefit  to 
mankind  in  other  ways,  has  saved,  first 
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g-ocxi  transmitter  and  re- 
ceiver. These  Edison  in- 
vented and  patented, 
making-  long-distance 
telephony  an  established 
fact  instead  of  a  dream. 
Thus  Edison  -  became 
"mixed  up,"  to  use  his 
own  phrase,  in  the  oper- 
ations of  that  wonderful 
agency  of  every-day 
civilized  life,  the  tele- 
phone, which  in  this 
country  now  represents 
an  investment  of  one 
billion  dollars,  with  a 
gross  annual  revenue  of 
over  two  hundred  mil- 
lions, employing  over 
one  hundred  and  fifty 
thousand  persons  and 
with  an  annual  pay  roll 
of  about  ninety  millions 


COPtmSHT UNDEHWOOO 

The  Phonograph  Is  Not  a  Toy 
It  has  carried  culture  into  the  back  woods  and 
IS  as  necessary  in  some  offices  as  is  the  type- 
writer. 


For  an  Hour  or  Two  of  Rest 

He  has  this  cot  near  his  workroom  (or   use 

wlien  he  wishes  to  toil  into  the  small  hours  of 

the  morninif. 

and  last,  over  twenty-five  mil- 
lions of  dollars  in  the  cost  of 
line  construction. 

In  those  early  days  of  Edison's 
activities,  the  telephone  came 
into  use  in  a  small  way  and  for 
short  distances.  As  a  means  of 
communication  it  was  novel,  but 
crude.     What    it   lacked    was   a 
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of  dollars.  How  common  are  the  uses 
of  this  comparatively  recent  means 
of  communication  is  seen  in  the  esti- 
mate that  over  ten  billion  calls  are 
now  made  annually  on  the  ten  million 
telephones  used  in  this  country.  This  is 
certainly  a  pretty  big  thing  to  be  mixed 
up  in,  particularly  in  the  large  way  in 
which  Edison  succeeded  in  mixing  him- 
self; bigger  yet,  because  I  have  not  in- 
cluded in  the  foregoing  estimate  the 
affairs  of  the  manufacturers  of  telephonic 
apparatus  which  represent  an  investment 
of  about  forty  millions,  with  a  gross 
annual  revenue  of  twenty  millions,  giving 
work  to  over  fourteen  thousand  pairs  of 
hands,  receiving  nearly  seven  millions  of 


dollars   for   their   yearly   toil.*     Picture 
the  magnitude  of  this  contribution. 

As  early  as  1880,  Edison  took  up  the 
idea  of  the  propulsion  of  railway  cars  by 
means  of  electricity.  In  fact,  he  brought 
out  a  successful  working  series  of  de- 
vices for  that  purpose,  but  though  he 
fully  demonstrated  the  practicability  of 
his  system  he  could  not  induce  capitalists 
to  invest  in  it.  Strange  that  hard-headed 
business  men  who  now  look  at  the  trolley 
as  a  sure  means  of  large  income  should 
have  persistently  "turned  down"  such  a 
brilliant  opportunity  of  money-making. 
But  they  did.  Years  afterward  they  were" 
made  to  see  their  mistake,  and  while  he 
probably  has  not  been  given  full  credit 


♦These  and  most  of  the  other  figures  in  this  article  are  based  upon  the  census  of  1910,  and  the  percentage  of  prog- 
ress made  in  tlie  preceding  seven  years,  which  experts  say  will  practically  represent  the  expansion  of  each  industry 
save,  perhaps,  that  of  moving  pictures  and  its  allied  activities. 


COPYRMHT-^-UNDERWOOD  it  UNDERWOOD 

"AT  THE  WEST  ORANGE   SHOPS   IT   IS   CONFIDENTLY    BELIEVED   THAT   EDISON    WILL   SOON 
BE    ABLE   TO    DRIVE    AUTOMOBILES    BY    ELECTRICITY    IN    A    FAR    MORE    EFFECTIVE    WAY 

THAN    IS  DONE  AT  PRESENT" 


KDCRWOOO  li   UNOCtWOOf) 


THE  EDISON  FAMILY 
Madeline,  Charles,  the  older  son,  and  Theodore,  children  of  the  grrcat  inventor,  are  already  showintr  siirns  of  ifreat 

promise. 


by  the  public  for  his  pioneer  work  and 
invention  in  this  great  field,  Edison's 
contribution  to  it  has  been  vast.  And 
what  a  wonderful  thing  this  is  to  be 
"mixed  up"  in !  Within  thirty  years  this 
industry  has  grown  to  embrace  about 
fifty  thousand  miles  of  track,  owned  by 
fifteen  thousand  companies  which  employ 
three  hundred  thousand  men !  The  dif- 
ferent systems  represent  an  investment  of 
five  billions  of  dollars,  with  annual  gross 
revenues  of  about  six  hundred  millions 
and  with  annual  pay  rolls  of  two  hundred 
millions !    But  although  these  figures  are 


stupendous  they  are  by  no  means  all  that 
are  involved  in  electric  railway  operation. 
Directly  connected  with  it  is  the  dynamo 
and  motor  industry  in  which  over 
seventy  millions  are  invested  and  in 
which  forty  thousand  persons  are  em- 
ployed to  whom  is  paid  annually  about 
twenty-five  millions. 

What  the  trolley  and  third-rail  systems 
mean  to  the  great  mass  of  mankind,  in- 
terpreted in  terms  of  utility  and  conveni- 
ence, is  best  realized  when  the  fact  is 
understood  that  they  have  made  the 
modern  suburb  as  we  know  it  today,  and 
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mankind's  debt  to  Edison  for  his  share  in 
its  inception  is  great.  Laboring  man, 
office  man,  and  every  human  being  that 
toils  in  the  city  has,  through  their 
agencies,  a  far  better  opportunity  to  Hve 
in  the  pure  air  of  the  country  than  he 
could  possibly  have  enjoyed  otherwise. 
As  for  the  convenience  afforded  by  it  the 
electric  road  surpasses  all  other  means 
of  transportation,  ramifying  everywhere 
as  it  does,  and  running  cars  at  short 
intervals.  The  millionaire's  automobile 
will  not  take  him  as  quickly  nor  as  safely 
from  the  Bronx  to  the  Battery  as  the 
subway  in  New  York ;  and,  granted  that 
steam  would  afford  equal  expedition, 
think  of  the  choked  lungs  and  soiled 
clothing  it  would  involve  in  underground 
travel,  to  say  nothing  of  other  discom- 
forts. 

When  we  come  to  the  car  battery  sys- 
tem, but  recently  developed,  we  find  Edi- 
son there  with  basic  ideas  the  credit  for 
which  no  one  can  wrest  from  him,  though 
there  have  arisen  of  late  skeptics  who 
charge  that  even  in  his  own  laboratory 
Edison  merely  takes  advantage  of  the 
ideas  of  his  understudies.  Nothing  is 
farther  from  the  truth.  The  men  who 
work  for  him  are  helpers,  not  originators. 
This  I  clearly  ascertained  in  my  visits  to 
West  Orange,  particularly  in  connection 
with  the  car  battery  system.  Close  in- 
vestigation proved  to  me  the  fact  that  the 
battery  which   Edison   had  called  upon 


Nature  to  give  him,  as  he  expresses  it, 
had  been  solely  the  result  of  his  indi- 
vidual experiments. 

In  electric  lighting  and  power  Edison's 
many  inventions  have  won  for  him  the 
highest  name  of  any  man  who  has  en- 
tered that  very  important  field.  Although 
there  are  other  claimants  for  the  honor 
of  the  invention  of  the  incandescent 
light,  Edison  has  been  adjudicated  to  be 
the  first  in  the  matter  of  time.  Observe 
the  electric  lighting  and  power  industry 
as  it  stands  today.  In  the  thousand  of 
central  stations  are  invested  over  one 
billion  dollars,  and  about  fifty  million 
dollars  are  paid  annually  to  sixty  thou- 
sand officers  and  employes  whose  activ- 
ities represent  a  gross  yearly  revenue  of 
three  hundred  million  dollars.  Then 
there  are  the  isolated  plants  in  which 
over  half  a  billion  is  invested,  paying  out 
nearly  twenty  millions  of  dollars  to  about 
thirty-five  thousand  officers  and  em- 
ployes. 

The  liberal  use  of  electricity  for  light- 
ing purposes  in  city  and  country  in  recent 
years  has  been  very  marked.  Its  con- 
sumption has  gone  up  with  such  a  rush 
in  New  York,  Chicago,  and  the  cities  of 
the  Far  West  that  figures  representing 
it  are  difficult  to  obtain,  but  it  is  estimated 
that  there  are  in  the  neighborhood  of 
three  hundred  million  incandescent  lamps 
now  in  use  in  this  country.  Some  experts 
say  this   is  a  low  estimate.     To  dilate 
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upon  the  debt  we  owe  to  Edison  for  his 
share  in  the  great  modern  convenience 
of  abundant  Hght,  which  to  most  of  us 
involves  merely  the  pressing  of  a  button 
or  the  turning  of  a  key,  is  unnecessary; 
but  that  we  owe  it  to  him  is  clearly 
evidenced  by  the  fact  that  the 
modern  lighting  syste 
covered  in  principle  by 
fundamental  ideas  ar 
patents. 

Besides  the  hundreds 
of   millions    of    incan- 
descent  lamps,    there 
are  in  use  about  five 
hundred    thousand 
arc  lamps   and   two 
hundred   thousand 
motors,  not  includ- 
ing    the     countless 
fan,  se  w  i ng- ma- 
chin  e,   and   other 
small  motors.     Nor 
in   the  consumption 
of  electricity  should 
there    be     forgotten 
the  many  heating  and 
cooking    devices    now 
in  constant  use. 

In     the    manufacture 
of  the  millions  of  incan 
descent  lamps,  about  thirty 
millions    of    dollars    are    in- 
vested, and  fifteen  thousand 
persons  find   steady  employ- 


"His  Pot  of  Idkas  Simmers 

Slowly  and  Hf,  Lifts  the 

„        .    .       ,,        r      ,      •  1  Lid  A  Hundred  Times  A  Day 

ment  m  the  factories  where  to  Look  intoIt" 

they  are  made. 

Manifestly  it  would  be  impossible  for 
the  present  generation  to  compute  its 
debt  to  Edison  for  the  wonderful  power 
utility  his  genius  has  assisted  in  afford- 
ing it. 

Sifting  out  a  large  number  of  minor 
inventions  of  Edison,  covered  by  his  nine 
hundred  patents,  we  come  to  the  phono- 
graph. Though  there  are  a  variety  of 
these  machines  now  in  use,  no  one  will 
dispute  Edison's  title  to  the  conception 
of  the  idea  embraced  in  them.  He  is  the 
father  of  the  phonograph — the  instru- 
ment that  day  after  day  brings  joy  to  the 
lonely  homes  in  the  country.     And  yet 


it  is  often  spoken  of  as  a  toy.  As  a 
matter  of  fact,  leaving  aside  the  class  of 
machine  made  for  office  purposes,  the 
phonograph  is  much  more  than  a  toy.  It 
is  the  great  modernizer  of  the  backwoods 
and  prairies.  It  brings  the  voices  of 
*  famous  opera  singers  and  orators 

it  into  the  homes  of  those 
ho   might   never   hear 
them  otherwise.     It  is  an 
educator  of  great  power 
and  infinite  possibilities. 
Some  idea  of  the  ex- 
tent to  which   it  has 
entered  the  homes  of 
the   people  all   over 
the  country  may  be 
gained   by  the   fact 
that     one     million, 
three  hundred   and 
ten    thousand   pho- 
nographs were  sold 
in   the   first   twenty 
years  of  its  use,  and 
that  one  factory 
turns  out  eighty  to 
one     hundred     thou- 
sand records  a  day. 
If    Edison    had    been 
nixed  up  in  the  business 
orld  by  no  other  means 
than    that    of    the    mimeo- 
graph,   which    he    invented 
nearly   thirty  years   ago,   he 
would  have  been  recognized 
as  a  man  with  a  valuable  idea, 
for   this   machine   has   won- 
derfully  facilitated   the  making  of   fac- 
simile letters,  now  emitted  by  the  million 
where   formerly  they  were  sent  out  by 
the  thousand.     About   ten  thousand   of 
these  machines  are  sold  annually,  bring- 
ing in  a  vast  sum  to  their  manufacturers 
which,  however,  is  only  about  one-third 
of  the  amount  realized  by  the  sales  of 
mimeograph  supplies. 

Let  us  now  glance  at  the  motion- 
picture  industry  which  owes  its  inception 
to  Edison,  first  by  the  making  of  the 
kinetoscope  and  then  by  its  evolution  into 
the  modern  cinematograph.     Other  men 

(Continued  on  page  316) 
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Dantferous 

"Help,  help!     I  can't  thwim,  and  my  wife 
ith  drowning." 


"Why  don't  you  walk  out  with  her,  then? 
You  don't  appear  to  be  out  of  your  depth." 
"Yeth  I  am.    I'm  thanding  on  her." — Tatler. 


^ 


Ruined 

Wife  (entering  room  wringing  her  hands 
with  an  expression  of  extreme  agony) — "Now 
I've  done  it.  But  it  serves  me  right  for  not 
turning  on  the  light.  I  might  have  known  I 
would  make  a  mistake." 

Husband  (who  is  reading  the  papers)  — 
"Great  guns !  What  have  you  done  ?  Taken 
bichloride?" 

Wife — "Bichloride?  No.  I  put  a  two-cent 
stamp  on  a  postcard." — Columbia  Jester. 

Cheering  the  Patient 

The  eminent  physicians  had  been  called  in 
consultation.  They  had  retired  to  another 
room  to  discuss  the  patient's  condition.  In  the 
closet  of  that  room  a  small  boy  had  been  con- 
cealed by  the  patient's  directions  to  listen  to 
what  the  consultation  decided  and  to  tell  the 
patient,  who  desired  genuine  information. 

"Well,  Jimmy,"  said  the  patient,  when  the 
boy  came  to  report,  "what  did  they  say?" 

"I  couldn't  tell  you  that,"  said  the  boy.  "I 
listened  as  hard  as  I  could,  but  they  used  such 
big  words  I  couldn't  remember  much  of  it. 
All  I  could  catch  was  when  one  doctor  said : 

"'Well,  we'll  find  that  out  at  the  autopsy.'" 
— Boston  Record. 


Needed  Rubber  Heels 

Into  the  police  court  of  Mobile  there  had 
been  haled  for  the  fourth  time  a  negro  boy, 
charged  with  chicken-stealing.  The  magis- 
trate determined  to  appeal  to  the  boy's  father. 
"See  here,"  said  his  honor  to  the  parent,  "this 
boy  of  yours  has  been  up  in  court  so  many 
times  for  stealing  chickens  that  I  am  tired  of 
seeing  him  here."  "I  doesn't  blame  yo',  jedge,"' 
said  the  father,  "an'  I's  tired  of  seein'  him 
here."  "Then,  why  don't  you  teach  him  how- 
to  act?  Show  him  the  right  way,  and  he  won't 
be  coming  here."  "I  has  showed  him  de  right 
way,  jedge,"  said  the  old  man,  very  earnestly. 
"I  has  cert'n'y  showed  him  de  right  way,  but 
somehow  dat  wuthless  nigger  keeps  gittin' 
caught  comin  'away  wif  de  chickens." — Argo- 
nuut. 

JH 

Who'd  Buy  the  Dresses? 

Hemmandhaw — "Is  there  any  way  to  make 
the  women  dress  decently?" 

Mrs.  Hemmandhaw — "Certainly  there  is." 

"Well,  what  is  it?" 

"Kill  off  the  men." — Youngstown  Telegram. 


Ring  for  a  Waiter 

A  cle\'ER  member  of  the  Manhattan  Club  of 
New  York  was  being  painfully  bored  by  his 
vis-a-vis  at  a  table  in  the  cafe  one  evening. 
It  developed  that  the  second  was  as  dull  as  the 
other  was  bright. 

Finally  the  conversation  became  unendur- 
able to  the  first  member.  In  his  desperation  he 
chanced  to  observe  a  man  at  the  far  end  of  the 
dining-room  yawning  in  a  manner  that  threat- 
ened to  dislocate  his  jaws. 

"Look!"  he  exclaimed.  "We  are  over- 
heard !" — Everybody's. 


BLOWING   OFF    STEAM 
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One  Kind  of  Tact 

She  weighed  close  upon  250  pounds,  but 
she  insisted  on  enteiing  the  crowded  car,  and 
as  she  stood  and  swayed  with  the  movement 
of  the  car  she  waxed  sarcastic.  "If  there  is 
any  gentlemen  in  the  car,"  she  said,  "they 
would  not  allow  no  lady  to  stand."  And  then 
little  Dobbins  got  up  from  his  seat  with  a 
sigh.  "Don't  be  cross,  ma'am,"  he  said.  "I'll 
make  one  toward  it." — Joker. 


In  the  Hammock 

"She  is  having  a  perfectly  lovely  time." 
"How  so?" 

"She  is  engaged  to  one  of  twins.    They  both 
call   on  her  and   she   can't   tell   them   apart." 
— Kansas  City  Journal. 


Fair  Enough 

A  HOSPITAL  surgeon  was  imparting  some 
clinical  instruction  to  half  a  dozen  students 
who  accompanied  him  on  his  rounds.  Paus- 
ing at  the  bedside  of  a  doubtful  case,  he  said: 
"Now,  gentlemen,  do  you  think  this  is  or  is 


Where's  the  Bait? 

Saltair  (on  fishing  trip) — "We're  still  drift- 
ing.    Did  you  throw  the  anchor  overboard?" 

Landsman — "Yes!  But  I  cut  off  the  rope. 
I  thought  you'd  like  to  save  that." — Life. 


Insinuating 

One  Sunday  morning  Mr.  Moody,  the  re- 
vivalist, entered  a  Chicago  drug  store,  dis- 
tributing tracts.  At  the  back  of  the  store  sat 
an  elderly  and  distinguished  citizen  reading  a 
morning  newspaper.  Mr.  Moody  approached 
this  gentleman  and  threw  one  of  the  temper- 
ance tracts  upon  the  paper  before  him.  The 
old  gentleman  glanced  at  the  tract,  and  then, 
looking  up  benignantly  at  Moody,  asked :  "Are 
you  a  reformed  drunkard  ?"  "No,  sir,  I  am 
not !"  cried  Moody,  drawing  back,  indignantly. 
"Then  why  don't  you  reform?"  quietly  asked 
the  old  gentleman. — Argonaut. 


Bible  Stories 

He  (meditatively  feeling  the  lower  portion 
of  his  face) — "The  jawbone  is  a  funny  thing, 
isn't  it?" 

She — "Yes ;  and  to  think  Samson  slew  so 
many  Philistines  with  one  of  them!" — Judge. 


not  a  case  for  operation?"  One  by  one  the 
students  made  their  diagnosis,  and  all  of  them 
came  to  the  conclusion  that  it  was  not.  "Well, 
gentlemen,  you  are  all  wrong,"  said  the  wielder 
of  the  scalpel,  "and  I  shall  operate  tomorrow." 
"No,  you  won't !"  exclaimed  the  patient,  as  he 
rose  in  his  bed.  "Six  to  one  is  a  good  major- 
ity.    Gimme  my  clothes." — Argonaut. 


Obliging 

A  New  Yorker  was  spending  a  night  at  a 
hotel  in  a  Southern  town,  and  when  going 
to  lis  room  for  the  night  he  told  the  colored 
porter  that  he  wanted  to  be  called  early  in 
the  morning.  The  porter  replied :  "Say,  boss, 
I  reckon  yo'  ain't  familiar  with  these  heah 
modern  inventions.  When  yo'  wants  to  be 
called  in  de  mawnin',  all  yo'  has  to  do  is  jest 
to  press  de  button  at  de  head  of  yo'  bed.  Den 
we  comes  up  and  calls  yo'." — Manners. 


But  I'm  Not  Vicious 

Cheery  Passenger  (in  non-stop  express)  — 
"Well,  I  must  say  it's  quite  a  relief  to  me  to 
'ave  a  gentleman  in  the  carriage.  It's  twice 
now  I've  been  alone  and  'ad  a  fit  in  a  tunnel." 

— Punch. 
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MEXICAN  ADOBE  OVENS 

A  DOBE  ovens  are  used  by  the  Pueblo 

Indians    of    New    Mexico,    by    the 

Papagos  in  Arizona,  and  by  the  native 


Mexican  Ovens  Made  of  Mud 

Doujfh  for  bread  is  inserted  by  means  of  a  long-handled 

paddle  and  the  opening  is  then  closed. 

qualities  of  the  or- 
Mexicans,  Yaquis,  and  other  Indian  dinary  dry  plate, 
tribes  of  Old  Mexico,  for  baking-  tor-  some  of  which  it 
tillas  and  a  very  good  quality  of  bread,  has  heretofore 
They  are  constructed  of  mud, 
with  an  opening  at  the 
base  for  the  insertion 
of  fuel  and  the 
dough,  and  an- 
other opening  in 
the  dome  to 
producea 
draft. 

The  cavity  is 
first  filled  with 
mesquite  roots, 
p  i  n  o  n,  oak, 
juniper,  or 
other  native 
wood,  and  ig- 
nited. When 
the  fuel  is  con- 
sumed,  the 
coals  are  with- 
drawn and  the 
interior  care- 
fully wiped 
clean  with  a 
brush.  The 
dough  is  then 
inserted  by  means 
of   a   longr-handled  „  _  „, 

'-"•"•      "    &  Sent  to  Southern  Wati.ks 

paddle        and         the  Xhe  cruiser  Washington  has  long  been  at  the  Biook- 

r-wt-,oni'nrr  io  r-lncprl  'y"  Navy  Yard  as  a  receiving  ship,  but  she  too.   h.is 
Openmg  is  ClOSen.  ^^^^  added  to  our  fighting  force. 


MARE  BIG  PLATE  FILMS 

A  FTER  almost  a  decade  of  experiment 
there  has  just  been  perfected  and 
put  on  the  market  by  a  well-known  manu- 
facturing company, 
a  new  photographic 
film,  which  is  used 
like  a  glass  plate. 

This  new  film 
consists  essentially 
of  an  emulsion  on 
a  film  of  about 
twice  the  thickness 
of  the  film  ordi- 
narily used  in  hand 
cameras.  It  pos- 
sesses not  only  all 
of     the     desirable 


The  Film  Plate 
It  has  been  made  fuc- 
cessfully  in  large  sizes, 
eliminating     breaiiage 
and    excessive   weight. 


been  impossi- 
ble to  incorpo- 
rate in  an  or- 
dinary  film, 
but  it  is  en- 
tirely  free 
from  the  sev- 
eral objection- 
able features 
of  the  latter, 
such  as  liabil- 
ity to  break- 
age and  ex- 
cessive weight 
and  bulk. 

Halation  is 
also  overcome 
— a  defect  due 
to  the  rear  sur- 
face of  the  glass 
plate  acting  as  a 
reflector  in  an 
annoying  way. 


Each  month  the  two  best  and  most  interesting  original  items  submitted  to  and 
published  in  this  department  mill  receive  the  first  prizes  of  ten  dollars  each;  the 
three  second  best,  prizes  of  five  dollars  each;  and  the  five  third  best,  prizes  of  tzvo 
dollars  each. 

These  prizes  will  be  in  addition  to  the  regular  price  paid  for  such  material. 
Good  photographs  or  zvell-executed  drawings  add  to  the  value  of  your  item  and 
will  increase  its  chances  for  a  first  prize.  Items  not  winning  prizes  but  considered 
worthy  of  publication  will  be  paid  for  at  our  regular  rates.  There  us  only  one 
restriction  as  to  who  shall  compete:  Professional  writers  are  not  eligible.  You 
need  not  be  a  subscriber  to  compete. 

Enclose  return  postage  if  you  desire  to  liave  your  contributions  returned. 

Address  all  communications  to  Technical  World  Magazine,  "Made  by  Our 
Readers"  Department,  Chicago. 

(First  Prizo.  Ten  Dollar*) 

MAKING  THE  CHECK  FORGE- 
PROOF 

W7HEN  a  check  is  written  with  the 
electric  pen  it  is  impossible  for  a 
forger  to  raise  it.  It  is  based  upon  the 
principle  of  a  high  pressure  spark  per- 
forating a  sheet  of  paper.  It  can  be  made 
out  of  an  old  fountain  pen.  Fill  the  bar- 
rel with  glue  after  running  a  wire 
through  to  a  platinum  point,  connect  this 
wire  to  a  small  coil  such  as  is  used  for 
automobile  ignition,  connecting  the  other 
wire  to  a  steel  plate  on  your  desk.  Write 
with  the  platinum  point  on  the  piece  of 
paper  over  the  steel  plate.  The  spark 
perforates  the  paper  as  you  write.  The 
handwriting  is  indelible  and  the  job  is 
as  good  as  that  done  by  any  check  pro- 
tector. 

J.  W.  Martin,  Red  Rock,  California. 


Forge  Proof  Checks 

An  electric  coil  is  used  to  perforate  the  paper  as  the  check 

is  written. 

(First  Prize,  Ten  Dollars) 

TRUCK  FOR  THE  HOUSEWIFE 

P'ARMERS   use  a  wheelbarrow   when 
they  have  something  to  carry  about 
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the  barn.  Even  the  city  man  often  finds 
one  of  considerable  use,  but  the  house- 
wife has  none,  unless  some  one  of  an 
inventive  turn  of  mind  has  built  her  a 
little  one  like  this.  It  is  a  truck  made 
of  boards,  one  by  four  inches,  and  is  fitted 


For  the  Housewife's  Convenience 
This  little  truck  takes  the  place  of  the  outdoor  man's  wheelbarrow. 


wheels  must  be  removed.  Then,  after  the 
knives  are  set  down  close  to  the  cutting 
bar,  distribute  the  emery  and  oil  along 
the  bar  and,  with  one  of  the  drive  wheels 
of  the  automobile  jacked  up  and  running 
in  low  gear,  raise  the  mower  wheels  from 
the  ground  by  pushing 
down  on  the  handle  and 
force  one  of  them  against 
the  tire  on  the  automo- 
bile wheel,  thus  turning 
the  knives.  Feed  the 
emery  and  oil  gradually 
into  the  blades  with  a 
stick,  and  less  than  five 
minutes  grinding  will 
usually  do  the  work. 

R.  A.  Cook,  Des  Moines,  Iowa. 


with  a  swivel  caster  at  each  corner.  The 
handle  can  be  bent  cold  from  a  piece  of 
quarter-inch  iron,  five  or  six  feet  long, 
and  hinged  upon  two  screw  eyes.  When 
not  in  use,  this  handle  may  be  thrown 
back  in  the  slots  between  the  boards, 
completely  out  of  the  way. 

Earl  G.  Griffith,  Los  Angeles,  California. 
(Second  Prize,  Five  Dollars) 

BEFORE  YOU  CUT  THE  GRASS 

A  LAWN  MOWER  may  be  sharpened 
with  emery  without  the  usual  labor- 
ious task  of  pushing  it  around  or  turn- 
ing the  knives  with  a  crank. 

The  first  step  in  the  process,  of  course, 
is  to  reverse  the  action  of  the  knives, 
which  is  accomplished  in  most  lawn 
mowers  by  exchanging  the  driving  pin- 
ions and  reversing  the  pawls  which  en- 
gage the  pinions.    To  do  this,  the  tractor 


(Second  Prize,  Five  Dollars) 

LEARN  WIRELESS  BY  PRAC- 
TICE 

YOUNGSTERS  who  cannot  afford  to 

have  a  real  wireless  set  to  practice 

with  can  get  a  great  deal  of  pleasure  out 


TO  WIRE 


Sharpening  the  Lawn  Mower 
A  little  emery  dust,  with  the  auto  for  power,  does  it  quickly. 


For  Wireless  Practice 

This  arrangement  of  the  apparatus  gives  a  good  imitation 

of  the  real  thing. 


of  what  the  boys  here  call  a  "line  wire- 
less". All  that  is  necessary  is  to  rig  up 
a  fifty-cent  buzzer  on  each  end  which, 
with  a  wireless  ear  receiver,  a  telegraph 
key,  and  a  one-point  switch  constitute 
the  apparatus.  Four  batteries  will  send 
messages  over  a  half  mile  of  wire.  The 
buzzer  is  used  much  as  is  a  spark  coil 
on  the  wireless.  We  throw  the  switch 
on  when  sending,  and  off  when  receiv- 
ing. It  makes  a  splendid  imitation  of  the 
wireless. 

Frank  S.  Cross,  New  Dover,  Ohio. 


TAKING  SOME  OF  THE  STREAM  FOR  THE  MEADOW 
A  barge  anchored  in  midstream  of  a  swiftly  running  l)rook  can  be  arranged  to  irrigate  automatically. 


(Second  Prize,  Five  Dollars) 

STREAM  WHEEL  IRRIGATES 

TTHE  accompanying  sketch  is  a  unique 
and  very  successful  way  of  elevating 
water  to  a  considerable  height  and  the 
idea  can  be  utilized  by  thousands  of 
gardeners,  farmers,  and  stockmen.  A  good 
look  at  the  sketch  will  practically  explain 
all  details  and  show  its  great  value.  It  is 
not  necessary  to  have  scows  for  the 
water  wheel  to  rest  on.  The  wheel  and 
outfit  could  be  anchored  firmly  to  posts 
as  most  other  water  wheels ;  but  wdiere  a 
river  rises  from  five  to  twenty  feet  every 
high-water  season  the  advantage  of  hav- 
ing the  apparatus  and  wheel  rest  on  scows 
can  easily  be  seen.  There  are  other  ways 
the  scows  could  be  anchored  besides  at- 
taching to  a  cable.  Four  piers  might  be 
driven  through  the  corners  of  each  scow 
deep  into  the  bed  of  the  river,  thus  allow- 
ing the  scows  to  move  up  and  down  as 
the  water  rises  or  lowers. 

Howard  F.  Bingham,  Superior,  Montana. 


(Tbird  Prize,  Two  Dollars) 

FITTING  THE  ICE  CARE 

f  X  many  places  the  iceman  has  to  make 
several  trips  in  and  out  of  the  house 
to  get  a  cake  of  ice  to  fit  in  the  ice  box. 
This  usually  leaves  considerable  water 
and  dirt  on  the  floor. 

I  took  a  tape  measure  and  got  the 
dimensions  of  the  inside  of  the  box  and 
made  a  case  the  same  size  out  of  a  dry- 
goods  box.  On  each  side  I  cut  out  a 
piece  about  two  inches  by  six  inches  so 
that  the  tongs  could  be  inserted. 

I  set  this  box  outside  my  door  and  the 
iceman  has  only  to  try  the  ice  in  the 
box.  If  the  ice  fits  it  then  it  fits  in  the 
ice  box. 

A.  B.  Hawkins. 
Cameron.  W'is. 


Just  the  Size  of 

THE  Ice  Box 

When  a  cake  fits 

this  box  it  will  fit 

the  refrigerator. 
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(Third  Prize,  Two  Dollars) 

PHOTOGRAPH  OF  ELECTRIC 
ARC 

IT  is  almost  impossible,  ordinarily,  to 

get  a  detailed  picture  of  an  electric 

arc  at  high  voltage.     This  photograph 


Jumping  Forty-Three  Inches 
The  flame  from  the  electric  arc  was  twelve.feet  high. 

was  taken  at  night  and  is  a  time  ex- 
posure of  three  hundred  and  fifty  thou- 
sand volts  leaping  from  electro  to 
electro.  As  a  result  the  elec'-iic  arc 
looks  as  if  it  were  a  herringbone.  The 
distance  between  the  terminals  is  forty- 
three  inches,  and  the  height  of  the  volt- 
age is  approximately  twelve  feet. 

F   B.  Cahall,  Pittsfield,  Mass. 
(Third  Prize,  Two  Dollars) 

TO  HOLD  THE  ERASER 

DEING  a  tracer  by  trade  I  must  do  a 

lot  of  erasing  and  always  had  crampeci 

fingers  until  I  made  a  handle   for  the 

rubber.    Now  I  no  longer  mind  erasing. 


■^  '^w#.  /i-mr    A. 


h/aoffj  //^Mfiii 


Holds  the  Eraser 

The  rubber  can  be  completely  used  up  and  the  fingers  do 

not  tire. 

The  handle  is  made  of  wood  with 
a  square  hole  in  the  end  to  prevent 
a  square  nut  from  turning.  Enough 
clearance  is  left  between  the  end  of  the 
clamp  screw  so  that  when  turned  up 
tight,  it  will  not  force  out  the  square 
plug  at  the  opposite  end  of  the  handle. 
A  three-eighths-inch  diameter  sheet  steel 
plate  is  soldered  to  the  clamps  so  that 
they  will  grip  the  eraser  more  evenly. 

The  handle  will  take  erasers  of  any  size 
and  you  need  not  throw  them  away  when 
you  can  no  longer  grip  them  with  the 
fingers.  Your  arm  also  does  not  get 
tired  as  you  have  a  good  grip  on  the 
handle  and  furthermore  you  can  move  the 
eraser  to  get  different  positions  when 
erasing. 

George  Herrmann,  Milwaukee,  Wis. 

CLAMP  HOLDS  DOOR  OPEN 

npHE  enclosed  sketch  shows  a  handy 
scheme  for  a  door  catch  or  clamp. 
This  device  does  away  with  any  weight 
or  prop  to  keep  the  door  open.  The  parts 
are  made  of  heavy 
brass  or  copper. 
When  the  door 
swings  open  the 
two  will   interlock. 

B.  Francis  Dashiell, 

Baltimore,  Maryland. 


To  Take  the  Place 
OF  A  Brick  at 
THE  Door 


Wall 


MADE    BY   OUR   READERS 
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(Third  Prize,  Two  Dollars) 

HOMEMADE  BENCH  DRILL 

HTHE  fixture  shown  in  the  accompanying 
sketch  is  a  homemade  device  for 
drilling.  Its  chief  advantage  is  in  drill- 
ing large  holes  in  iron  when,  with  the 
ordinary  brace  alone,  this  task  would  be 
both  hard  and  tedious  work.  With  this 
attachment  a  surprising  amount  of  pres- 
sure can  be  exerted  on  the  brace  with 


Drilling  with  a  Hand  Brace 

very  little  effort.  The  lever  arm  pivots 
loose  on  the  bolt  shown.  It  is  the  essen- 
tial portion  in  which  strength  is  required. 
The  short  board  at  the  top  is  merely  to 
prevent  the  operator  from  hurting  him- 
self. The  fixture  is  attached  to  the 
bench  in  a  convenient  position,  and  saves 
the  price  of  a  regular  bench  drill. 

Jaiqcs  H.  Moore,  Hamilton,  Canada. 
(Third  Prize.  Two  Dollar*) 

HOLDS  RECEIVER  TO  EAR 

A  "BUSY  man's  telephone"  is  a  good 
name   for  the  recent  invention  of 
two    young    business    men    of    Denver. 
Finding  it  inconvenient  to  hold  the  re- 
ceiver  to    the    ear    when    referring    to 


For  the  Man  Who  Writes  at  the  Telephone 

papers  and  files,  and  making  notes,  they 
studied  out  a  simple  attachment  which 
would  hold  the  receiver  and  would  allow 
the  free  use  of  both  hands.  When  not  in 
use  the  arm  holding  the  regular  receiver 
stands  upright,  parallel  with  the  regular 
desk  phone.  A  notch  in  the  arm  fits  over 
the  hanger  of  the  'phone  and  breaks  the 
connection.  When  a  call  comes  in,  the 
arm  is  pulled  toward  the  user  and  is  au- 
tomatically adjusted  to  fit  the  ear.  This 
motion  of  the  arm  toward  you  releases 
the  hook,  thus  making  the  connection. 
Both  hands  are  free  and  the  head,  also. 

Lowell  A.  Young,  Denver,  Colorado. 


LIGHTS  LAMPS  WITH  DOOR 

TTO  overcome  the  trouble  of  walking 
through  the  dark  to  the  electric  light 
switch,  when  coming  into  the  house  at 
night,  I  placed  the  buttons  directly  behind 
the  door,  and  in  line  with  the  knob.  I 
inserted  a  rubber  dome  in  the  door  knob. 
When  coming  in,  I  push  the  door  back 
to  its  extreme  limit,  and  the  lights  auto- 
matically turn  on. 

R.  S.  Newlands.  Hamilton,  Canada. 
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.     EXCLUDING  FLIES 

I  AST  summer  someone  discovered  that 
flies  could  be  kept  from  a  doorway, 
and  hence  from  a  store,  by  having  a 
strong  blast  of  air  from  a  fan  above  the 
outside  entrance.  It  is  necessary,  how- 
ever, to  cover  the  entire  face  of  the  door- 
way with  the  air  blast  to  prevent  the  flies 
from  entering  whenever  the  screen  doors 
are  opened. 

A  newly  issued  patent  blower  operates 
only  when  the  door  is  opened,  and  a 
sweeping  gust  of  wind  blows  away  the 
flies  before  they  have  the  opportunity  to 
enter.  The  air  is  delivered  all  up  and 
down  the  door  jamb,  and  yet  the  device 
uses  but  little  electric  current  and  takes 
up  only  a  small  amount  of  floor  space. 

C.  B.  Gillespie,  Grand  Forks,  North  Dakota. 


Excluding  the  Flies 

Air  is  driven  across  the  doorway  the  whole  heiRht  of  the 

door  so  that  whenever  it  is  opened  the  draft  keeps  the  flies 

from  entering. 


An  Air  Blast   Is 

Created  by  This 

Ean 


JiiL  BLAST      ^^"'"'^  K^§$$J^ 

Insidr 
How  THE  Flies  Are  Discouraged 

TO  DEODORIZE  CISTERN 
WATER 

INTO  a  brass  or  iron  hose  coupling 
drive  a  piece  of  wood  so  as  to  fit  rather 
tight ;  in  the  middle  of  this  plug  drill  a 
hole  just  large  enough  to  admit  the  driv- 
ing in  of  the  metal  part  of  a  bicycle  valve. 
This  must  also  fit  quite  snug  and  must 
be  driven  with  a  wooden  mallet  or  a  piece 
of  wood  so  as  not  to  injure  the  threads. 
Having  completed  this  you  can  now  at- 
tach your  garden  hose  on  one  end  and 
your  auto  pump  or  bicycle  pump  on  the 
other  end.  Then  drop  the  other  end  of 
the  hose  in  the  cistern,  well  down  to  the 
bottom,  and  work  the  pump  for  from 
twenty  to  thirty  minutes,  thus  forcing  air 
to  the  bottom  of  the  water  which  gives 
up  a  part  of  its  oxygen  to  the  water  on 
coming  up.  This  will  purify  and  de- 
odorize a  cistern  which  smells  badly  al- 
though it  will  not  clean  it. 

Every  cistern  may  become  clogged 
with  leaves  and  dirt  from  the  roofs, 
which  inevitably  fall  into  it,  and  of  course 
aerating  the  water  will  not  remove  this 
sediment,  nor  will  it  remove  the  stain 
from  the  dead  leaves  in  the  fall. 

H.  A.  Stang,  Le  Mars,  Iowa. 
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for  the  artistic  coloring  of 
•wood.  Made  in  seventeen  shades 
including     Mahogany,    Mission, 
Early  English,  Fumed,  Golden  Oak, 
etc.     Craftsmen   and    Manual    Training; 
Teachers  and  pupils  prefer  it  for  finishing 
their  handiwork.     Arcnitects  and  contractors 
specify  it    for  coloring  floors  and  woodwork 
in  new  buildings.     Peiinters  and  decorators  use 
it  with  equal  satisfaction  on  new  and  old  woodwork 
of  all  kinds.     Housewives  delight  in  Johnson's  Wood 
Dye  for  doing  over  old  furniture  and  for  coloring  reed. 

Johnson's  Prepared  Wax 

A  complete  finish  and  polish  for  all  floors,  woodwork,  furniture,  pianos, 

automobile  bodies,  etc. —  also    for    linoleum,    leather    goods  and   metals. 

Simply  apply  with  a  cloth  and  polish  with  a  dry  cloth.     Gives  perfect  results 

over  any  finish — varnish,  shellac  or  oil.     Does  not  show  scratches,  heel  marks 

or  finger  prints,  and  can  easily  be  kept  in  perfect  condition. 

For  Polishing  Automobile  Bodies 

there  is  nothing  equal  to  Johnson's  Prepared  Wax.     It  preserves 
the  varnish  and  forms  a  protection  from  the  weather — it  im- 
parts a  perfectly  hard,  dry,  high  gloss  which  holds  its  lustre 
indefinitely,  covers  small  scratches,  does  not  collect  dust 
and    sheds  water  like  a  duck's  back." 

If  your  dealer  cannot  supply  you  with  Johnson's 
Prepared  Wax  send  us  25c  for  a  4oz.  package 
postpaid.     Ask  your  paint  dealer  for  a  free    *^ 
copy    of    our  2Sc    book:    "The    Proper     /  ^ 
Treatment  for  Floors,  Woodwork  and 
Furniture."    If  he  hasn't  a  copy, 
write  us. 

S.  C.  Johnson 
&  Son 

"The  Wood  Fmi^ 
ing  Aathorities" 

Dept.  TWIO 

Racine^ 

Wis. 


ii 
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Polish  ■         > 

Your  Woodwork 

With  Johnson's 

f    Prepared   Wax 


There  is  Nothing  equal  to 
Johnson'^s  Prepared  Wax 
for  polishing  Automobile  bodies 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


BY  THE  SUMATRAN  ENGINEERS 
The  channels,  carved  in  solid  rock,  carry  water  for  domestic  uses  and  for  irrigation,  to  the  villages  far  down  the 

mountain  side. 


CARVE  CHANNELS  FOR 
WATER 

HTHE  engineering-  works  of  primitive 
tribes  often  impress  and  astonish  the 
best  engineers  of  Europe  and  America. 
In  the  Philippine  Islands,  as  an  instance, 
the  natives  of  the  Bontoc  tribes  have  con- 
structed a  most  remarkable  system  of 
irrigation  terraces  on  the  sides  of  their 
hills  and  mountains.  These  have  been 
built  with  rare  cunning,  skill, 
and  ingenuity.  But  the  na- 
tives of  the  island  of  Su- 
matra have  built  a  sys- 
tem of  conduits  tor 
their  water  supply 
that  would  do 
credit  even  to  the 
the  engineer  who 
planned  the  great 
aqueduct  across  the 
Mojave  desert  that 
furnishes  the  water 
supply  to  the  city 
of  Los  Angeles.  The 
island  is  rough  and 
mountainous,  as  are 
most  of  the  islands  of  the 
Indian  ocean,  being  prob- 
ably of  volcanic  origin. 
A  thousand  springs  gush 


New  Motor  Wheel  Equipped  with 

Hard  Rubber  Tires 

A  series  of  springs  takes  up  the  jar. 


down  every  slope,  heavily  covered  with 
vines,  great  forests,  and  underbrush,  so 
that  the  springs  never  dry  up.  From 
these  springs  down  to  the  villages  chan- 
nels have  been  dug.  Where  the  rock  of 
the  mountain  intervenes,  the  natives  have 
laboriously  but  surely  carved  out  caverns, 
and  courses  have  been  cut  in  the  surface 
elsewhere,  so  that  the  water  plunges 
down  its  artificial  channel  with  all  the 
impetuosity  of  a  miniature  cataract. 


NEW  MOTOR  WHEEL 
A  RESILIENT  mo- 
■^  tor  wheel  has 
been  constructed  by  a 
Massachusetts  man 
which,  after  exten- 
sive use  on  trucks 
and  pleasure  cars, 
has  proved  satis- 
factory. It  is 
equipped  with  a 
series  of  springs 
forming  practically 
a  concentric  circle  with 
the  outside  hard  rubber 
tire.  Within  each  tele- 
scopical  spoke  is  also  a 
helical  spring  which  ab- 
sorbs jars. 
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UNIVERNISH 


For  a  full 
generation,  we 
devoted  our 
energies  to  the 
development  of 
Specialty 
Varnishes. 
We  have  dozens 
of  them  which  are 
practically  ideal  — 
each  perfectly 
adapted  to  one 
purpose. 

Several  years  ago, 
we  began 
experimenting 
toward  the 
production  of 

One  Varnish 
For  All 
Purposes. 

We  soon  made  it 

universally 

adaptable. 

Then  we  perfected 

itsvariousqualities. 


The  Universal  Varnish 

This  is  the  Label 


MurphyVarnish  Company 


We  made  it  proo^ 
against  turiiing 
white,  eithei  by 
wetting  or 
scratching. 

We  made  it  proo^ 
against  hot  water 
and  steam  and  hot 
dishes  and  seJt 
water. 

We  made  it  proo^ 
against  alkali  soap, 
and  against  alcohol 
and  ammonia. 

Then,  we  gave  it 
the  easy-working 
quality  and  we 
gave  it  the 
weather-resisting 
power,  and  we 
gave  it  the  property 
by  which  it 
would  not  clog 
brushes  northicken 
in  the  can. 


It  avoids  the  bother  and  waste  incident  to  the  use  of  two  or  three  varnishes  on  the  same  job. 
It  is  an  especial  boon  to  house  painters  and  boat  finishers  and  furniture  manufacturers. 


Quality    Is    Economy 
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for  SoMorinC  nnd  Braz 
ing    Aluminum     Si 
Copper    and    Brass 

SAFE  •  ECONOl^lCAL  -  CONVENIENT 

This  inexpensive  oevice  supplants  the  gasoline  blow 
torch,  and  is  far  superior  to  it  (or  every  purpose  Prest- 
O-Torch  is  safer,  ^rer,  costs  less  to  buy  and  less  to 
operate  Gives  ^at  in  concentrated  flame,  does  not 
oxidize  the  met^1  and  will  not  blow  out  Needs  no 
pumping  up,  instantly  available,  no  time  wasted  waiting 
for  gas  to  generate.  ^-— • 

The  Presr-O-Torch,  Style  A,  sells  for  75  cents;  Style 
C,  as  illustrated,  $2.25.  |It  can  be  attachajLtp  any 
ordinary  size  PrcslO-Lite  |^  1 

Write  for  name  of  nearest  place  where  you  qiin!  see 
the  Prest-O-Torch 

""the  PREST-O-LITE  COMPANY.  Inc. 


822  Speedway 


Indianapolis.  Ind. 


H  you  had  a    LETTERING  ANGLE  on  PRICE  LIST 

your  drawing  board  you  could  do  easily  several  things  30°  Z  60° 
that  are  now  difficult.                                                                  -,  ».  -« 

The  Lettering  Angle  is  a  better  triangle.  •^ ^  ♦U.OO 

The  pickup  is  beveled  all  around.  6"  70 

Thf  re  are         cross  lines  for  various  uses.  7"  75 

^>^  holesformakingacciiratespaced  g"  g5 

guide  lines  {or  lettering.  n»  qr 

True  45°  x  45° 

Transparent  4-    $0.65 

Substantial      5*  75 

Simple  to  ,3"  ; ; ;; ;  [gs 

U»e      7'    95 

8"    1.05 

P'lstpaifl. 


's»,^*^^Money  refunded 
^Vit    nc 


not     satisfied 


Agknts  Wanted.    Send   Card   for   Pamphlets.    Address: 
BRADDOCK  INSTRUMENT  CO.,  Swissvale,  Pa. 


Do  Him  a  Favor 


YOUR  Newsdealer  is  under  a 
steady  expense  to  maintain 
a  store  for  your  convenience. 

He  must  order  his  magazines  in 
advance  without  being  sure  of  sell- 
ing them  all.  Help  him  by  telling 
him  to  save  a  copy  of  Technical 
World  Magazine  for  you  every 
month.  Thus,  you  will  do  him  a 
favor  and  insure  yourself  against 
ever  missing  an  issue.  Or,  if  you 
wish  to  subscribe,  give  your  sub- 
scription to  him.  He  is  authorized 
to  take  it  at  the  regular  rates. 


Technical  World  Magazine 


_WE  CAN   TELL  YOU  HOW   YOU  CAN 
study   the  creative  methods  of  the  most 
successful  concerns.     ANSWER  THIS  AU. 

ADVERTISING  MEN-«F„t^r?4ct^es"of^cfev^r,^v.^ 
alizing,  business-building  schemes— ideas  f  r  advertising  that  will 
send  sales  up  with  a  spurt.  Do  you  want  them?  ANSWER  THIS  AD. 
_PROGRESSIVE  STOREKEEPERS  WHO 
want  t  keep  in  touch  with  the  livest  ideas  for 
getting  new  business— who  want  to  make  more  tales  and  bigger 
profits    ANSWER  THIS  AD. 

OFFTPF   MFXr ^^^  ^^^  looking    ior   promo- 

"■•  A  XV^Xj  XVXXjIX  tion,  but  you  cannot  prrt  it  by  wishing. 
Learn  ho«r  other  men  have  risen  from  the  ranks— how  ideas  can  he  put 
to  work— how  to  get  a  bigger,  broader  view  of  business.  ANSWER 
THIS  AD. 


EXECUTIVES- 


RETAILERS- 


f 


Your  name  on  this  page 

will  start  you  on  the 
road  to  bigger  business 

It  will  cost  you  nothing  to  write  your  name  and  address  on  thb 
page  and  rnr.il  it  to  us — and  it  may  be  the  most  profitable  thing 
you  ever  did. 

For  fourteen  years  we  have  been  in  closer  contact  with  success- 
ful business  methods  than  r.ny  other  concern  in  existence.  Wo  have 
collected  and  classified  thousands  of  money-making  ideas,  vital 
creative  plans  of  the  shrewdest  men  in  business,  tested  and  tried 
schemes,  knacks  of  selling,  collecting,  managing,  advertioing  and 
orginizing. 

We  can  put  this  entire  collection  of  business-creating  id  as  in 
your  hands  at  a  merely  nominal  price — and  you  can  arrange  to 
pay  for  it  on  easy  monthly  payments. 

The  idea  is  too  big  and  important  to  be  described  in  a  page.  We 
have  just  printed  an  illustrated,  32-page  book, 

"Methods  that  Make  Great 
Business  Men" 

which  will  give  you  the  plan  in  detail.  _  If  you  are  interested,  send 
your  name  and  address  today.  You  will  find  this  free  book  of  re- 
markable interest,  full  of  ideas  and  business  experiences — and  it 
will  tell  you  all  about  our  new  plan. 


\JiTlf\¥t:k.    \\^w»f»k  /'J'our  name,  street  and\ 
'  '  *  *t«:-    **^*  ^  Vnumber,  city  and  state,^ 

I_ am  interested  in  your  ccll;c- 
tion  of  money  -  making  plans. 
Send  me, free  of  charge,  "Meth- 
ods that  Make  Great  Business 
Men"  and  I  will  read  it. 

T'**s»  *•   r%.^^    /^"d  ™ail  today  without  money  to  A .  W.  Shaw  Company ,\ 
*  *5<*»     C»ll     VDept.  TW2.  Wabash  Ave.  and  Madison   St.,   Chicago,/ 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Over  25  C)()0  People 

il^ready  Use  This  Bpokj 


"Power  of  Will" 

By  FRANK  CHANNING  HADDOCK,  Ph.  D..  M.  S. 


Frank  Channing  Haddock, 

Ph.  D.,  M.  S.,  is  one  of  the  most  in- 
spirinif  writers  on  pr.ictical  I'sycholoKy 
now  living.  He  ranks  with  James, 
Bergson,  Eucken  and  Royceasa  twen- 
tieth-century leader  of  thought.  Be- 
merest  fr.iction  of  the  long 


listn[.,'Klii 


I    ,  >  ni  I'.rv.il  Tlniikink; 

Four  lactors  on  Which  it  De- 
pends 

How  to  Develop  Analytical 
Power 

How  to  Think  "All  Around" 
a  Subject 

How  to  Concentrate — Detailed 
Directions 

How  to  Throw  oH  Worry 

How  to  Make  the  Will  Su- 
preme 

How  to  Overcome    Indecision 

How  Permanent  Influence  Over 
Others  is  Secured 

Fifty-four  M.istcr  Rules  to  Con- 
trol other  Peoiile 

How  to  Maintain  the  Central 
Factors  of  Bodily  Health 

How  to  Secure  Ste.idv  Nerves 

F'rst  Principles  of  Success 

How  the  Will  Acts 

How  to  Test  Your  Will 

Methods    of    Develojiing  Will 

Six  Principles  for  Developing 
Will 

How  to  Increase  Powers  of  Ob- 
ser'.  ation 

How  to  Train  the  Senses 

l,aw  of  Will   Power  in   Habits 

How  to  Master  Habit 

How  to  Master  Anger 

The  Law  of  Habit  Cure 

How  to  Develop  Memory 

How  to  Banish  Fear 

How  to  Overcome  Hesitation 
in  Speech 

How  to  Overcome  Stage  Fright 
and  Embarrassment 

The  Ninetv-nine  Methods  for 
using  Will  Power  in  the  Con- 
duct of  Life 

Seven  Principles  of  Drill  in 
Mental,  Physical,  Personal 
Power 

Fifty-one  Maxims  for  Appl'ed 
Power  of  Perception.  Mem- 
ory, Im.-igination,  Self- Analy- 
sis, Control 

How  to  Open  the  Mind  and 
Bodv  for  Reception  of  In- 
coming Power 

How  to  Exercise  the  Nerves 

How  to  Overcome  the  Tyranny 
of  the  Nervous  System 

Difficulties  in  Mastering  Harm- 
ful Habits 

Etc.,  Etc.,  Etc. 


Sent  on  FREE  Trial  for  Five  Days 

This  (jrcat  work  on  practical  psycholotry  provides  a 
thorough  scientific  course  in  Wi//-training:  consistinfr  of 
28  lessons.  Its  results  have  actually  bordered  on  the 
marvelous. 

It  has  come  as  a  great  and  vital  force  into  the  lives  of 
thousands  of  men  and  women,  showing  them  how  to  make 
their  brains  serve  them  better — making  them  more  domi- 
nant in  their  dealings — giving  them  a  sure,  masterful  grip 
upon  their  life  problems. 

It  has  proved  a  veritable  well  of  strength  for  people 
afflicted  with  ill-health  and  nervous  weakness.  It  has 
reawakened  ambitions  in  men  and  women  who  have  been 
turned  from  their  life  purposes  and  has  shown  its  students 
how  to  CARRY  FORVV.ARD  those  ambitions  into  con- 
summation. 

Helps  Everybody 

The  readers  of  this  book  talk  of  it  as  a  Bible.  They  range 
from  great  captains  of  industry  to  clerks.  They  include 
physicians,  lawyers,  artists,  writers  and  advertising  men  of 
renown. 

It  is  owned,  read,  prized  and  praised  by  such  men  as  Judge 
Ben  B.  Lindsay;  Supreme  Court  Justice  Parker;  Wu  Ting 
Fang.  ex-U.S.  Chinese  Ambassador;  Lieut.  Governor  Mc- 
Kelvie  of  Nebraska:  .Asst.  Postmaster-General  Britt;  Gen- 
eral Manager  Christeson  of  Wells-Fargo  Express  Co.;  E. 
St.  Elmo  Lewis  of  Burroughs  Adding  Machine  Co. — and 
literally  thousands  of  other  men  of  action  and  ambition 
like  them,  who  realize  the  value  of  DOMINATING  WILL 
in  daily  life. 

How  to  Develop  Indomitable  Will 

"Power  of  Will"  is  not  a  book  of  idle  essays.  //  sets  forth  the  actual 
fnethod.1,  plans  and  principlfs  for  trainins,  strtngthening  and  devel- 
oping iVilt  Poiver.  These  mctho<ls  are  based  on  one  of  the  most  profound 
scientific  analyses  of  Will  Power  ever  made. 

Modern  Psycfiology  hns  now  ind'sputihlv  established  that  the  Will  can 
lie  trained  INTO  WONDERFIL  POWER,  like  any  other  human 
faculty,  by  intelligent  exercise  and  use,  A  man  can  m:iice  what  he  wills 
of  himself.  He  can  open  up  slumbering,  DORMANT  mental  powers. 
He  can  develop  wonderful  facidties,  now  yielding  the  merest  fraction  of 
their  powers.  He  can  actually  alter  the  physiological  formation  of  his 
brain,  by  means  of  his  Will,  This  is  not  a  theory,  it  is  a  proven  fact. 
And  the  unusual  value  of  this  great  work  is  that  IT  SHOWS  YOU 
JUST  HOW  TO  DO  THIS  FOR  YOURSELF— in  c'ear.  wonderfully 
stimulating  lessons,  which  anybody  can  follow  and  understand. 

Is  YOUR  Will  Dormant? 

Look  back  upon  your  life.  Once  upon  a  time,  no  doubt,  j'ou  weaved 
great  dreams  of  what  you  were  going  to  make  of  yourself.  Are  they  ac- 
complished noiL'f  Why  are  they  not  accomplished?  Is  it  not  because 
you  lacked  a  strong,  powerful,  dominating,  inflexible  WILL?  You 
allowed  others  to  control  and  intiuence  you  to  their  ends,  instead  of  con- 
trolling others  yourself.  You  let  insignificant  daily  incidents  everlastingly 
turn  you  from  your  purpose.  Gradually — like  so  many  of  us— you  allowed 
this  God-given  faculty  of  will  to  become  scotched  and  DORMANT  in 
you.  Dr.  Haddock  has  a  message  for  you — a  real  message  of 
cipation  frotn  the  blasting  human  curse  of  indecision  and  blind  habit , 


Hosts  of  readers  of  this  book  have 
written  their  thanks  and  gratitude  to  Dr. 
Haddock.  Below  are  a  few  extracts  of 
some  of  the  letters,  which  now  make  a 
mass  six  feet  high.  These  extracts 
serve,  at  least,  to  indicate  the  tone  of 
intense  enthusiasm  in  which  all  these 
absolutely   unsolicited  testimonials  are 

COUchrri. 


Send  No  Money— Examine  Book  First 


Pelton  Publishing  Co. 

2810  Wilcox  Block 

Meriden,  Conn. 


"  I  ha-.e  your  'Pinuer  of  II  'iir 
and  uould  not  taie  $100  for 
it."  —  J.  A.  WAGNbR.  Sec'y- 
Treas.  Toronto  Academy  of 
Music.  Edmonton,  Can. 

"Only  wish  I  had  a  little 
of  this  kninvledf!tjiiws  ago." 

—  R.  M.  OSBi>R.«<Ir  Office  of 
the  Sec'y,  Gov't  of  Porto  Rico. 

" I  consider  'Power  of  11  ill' 
invaluable  to  the  systematic 
and  thorough  student  in  any 
walk  of  life."  —  Dr.  \Vm. 
Ground.  Ex  -  Pres.,  Wis. 
State  Med.  Assoc. 

"Better  than  anything  I 
have  met  in  FORTY  YEARS' 
study  of  these  subjects.  I  am 
certainly  grateful  to  secure 
this  book."  —  TI.V.\.  W.  H. 
BAKNES,  612  N.  43rd St..  Phila. 

"/  "would  not  tvillingly  sepa- 
rate myself  front  it."— ChaS. 
W.  MliARS.  Adv.  Mgr.,  Win- 
ton  Motor  Car  Co. 

"Has  startled  thinking 
men  all  over  the  ivorld.  If 
you  want  to  know  what  you 
are,  or  can  be^ — get  it.  It 
opens  up  a  neiu  world." 
—JAMES  F.  Ells.  Pres.  Na- 
tion.d  School  of  Salesmanship, 
Minneapolis. 

"The  five  days'  examina- 
tion period  allowed  by  you  is 
certainly  long  enough  to  con- 
z-ince  any  one  that  this  is  a 
book  one  needs.  I  hardly  had 
it  /tnpacked  before  I  realized 
I  wanted  it.  I  regret  I  did  not 
knoiv  there  was  a  book  like 
this  longago.  I  have  only  read 
the  introduction  and  a  fctv 
paragraphs  and  my  enthu 
'  is  beyond  descripti 

—  Rov     S.     Thakp, 
Passenger    Dept., 
Southern  Pacific 
R.  R. 
Oakland. 
Cal. 


The  price  of  "Power  of  Will"  is  {"i.OO— but  we  will  send  itfoyiu  .it  once, 
without  strings  and  without  obligation.  Judge  for  yourself  whether  sou 
can  afford  not  to  own  it. 

Send  no  money  now.    Simply  send  the  attached  coupon,  enclos-ng  your 
bus-ness  cird.  or  giving  a  reference.      The  book  will  be  sent  by 
return  mail,  and  you  can   keep  it  five  dars.     If  .-it  'he  end  of 

five  days  >'ou  do  not  want  it — mail  it  back.     Cut  out  the  cou-      ^^^        Gentlemen  : 

pon  now,  before  you  turn  the  page  and  forget.  _^^^      Please  send  me  a  copy  of  "Pow-r  of  Will" 

without  charge.     I  agree  to  remit  J3.00  or  re- 
mail  the  book  iu  five  days. 
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FOR  THE  LAST  TIME-Low  Price  Magazine  Qubs 

Never  again  will  it  be  possible  to  buy  clubs  of  standard  magazines  at  the  prices  shown  below. 
Magazines  have  been  too  cheap.  Now  paper  is  costing  more,  labor  is  costing  more,  and  the  best 
authors  are  demandmg  higher  prices  for  their  work. 

Here  is  your  last  big  opportunity.  After  November  10th  some  of  these  clubs  will  cost  several 
dollars  more,  all  will  cost  more  than  you  want  to  pay.    The  safe  plan  is  to  order  for  several  years. 

Our  Best  Clubs  v,,^^^'i^\^^rS^^^L.r  ACT  NOW! 


Everybody's 

TECHNICAL  WORLD 

Delineator 

McClure's 


McCIure's , 

TECHNICAL  WORLD 
Pictorial  Review 


All  Four 

$4.30 


All  Three 

$3.15 


McCIure's 

TECHNICAL  WORLD 

Ladies'  World  (or  Housewife) . 


All  Three 

$2.80 


American 

TECHNICAL  WORLD 
Pictorial 


:alworld f^^     1^ 

Review I  t^  O  •  JL  «^ 


All  Three 


Ladies' World 

Pictorial  Review 

Modern  Priscilla 

TECHNICAL  WORLD 


All  Four 

$3.15 


Collier's  Weekly 1       All  Three 

TECHNICAL  WORLD •(^/i     O^ 

Current  Opinion •P   JC«  C^*.^ 


Etude  

TECHNICAL  WORLD 
Modern  Priscilla 


Review  of  Reviews 

(or  Everybody's)  . . . . 
TECHNICAL  WORLD 
Current  Opinion 


AH  Three 

$3.05 


Harper's  Weekly , 

TECHNICAL  WORLD 
Review  of  Reviews 
(or  Everybody's) 


All  Three 

$5.90 


All  Three 

$4.90 


McCIure's  (or  American) |       All  Three 

TECHNICAL  WORLD 

Woman's  Home  Companion  . 


$3.15 


American 

TECHNICAL  WORLD 
Ladies'  World 

(or  Modern  Priscilla) 


Review  of  Reviews 

TECHNICAL  WORLD  . . . 
McCIure's  (or  American) 


All  Three 

$2.80 


Everybody's ]      AH  Three 

TECHNICAL  WORLD 

McCIure's 


$3.55 


All  Three 

$3.45 


Current  Opinion . . .  ]       All  Three 

$4.80 


TECHNICAL  WORLD.  . 
American  (or  McCIure's) 


I 


Current  Opinion 

TECHNICAL  WORLD 
Field  and  Stream 


World's  Work 

TECHNICAL  WORLD 
Current  Opinion 


Metropolitan 

TECHNICAL  WORLD 
Everybody's 


All  Three 

$4.65 


Sunset  ' 

TECHNICAL  WORLD  ...... 

Woman's  Home  Companion 
(or  Review  of  Reviews) . . . . 


All  Three 

$3.90 


All  Three 

$5.50 


Delineator 

TECHNICAL  WORLD 
Everybody's 


AH  Three 

$3.15 


AH  Three 

$3.55 


Review  of  Reviews  .... 
TECHNICAL  WORLD 
Current  Opinion 


All  Three 

$4.90 


World's  Work 


TECHNICAL  WORLD f^A    O^ 

Everybody's cPfjC^i^t^ 


All  Three 


Collier's  Weekly ]      AH  Three 

TECHNICAL  WORLD f^/l,    O^ 

McCIure's  (or  American) ^^  ^Z*  v/c^ 


World's  Work 

TECHNICAL  WORLD 
Collier'a  Weekly 


AH  Three 

$4.75 


Forest  and  Stream 

TECHNICAL  WORLD 
Field  and  Stream 


AH  Three 

$4.50 


Boy's  Magazine 

TECHNICAL  WORLD 

McCIure's 

Woman's  Home  Companion 


AH  Four 

$4.40 


Popular   Electricity   and   Modern 

Mechanics 

TECHNICAL  WORLD 

American  Boy 


AH  Three 

$3.15 


McCIure's 

TECHNICAL  WORLD 

American 

(or  Woman's  Home  Companion) 


AH  Three 

$3.15 


Current  Opinion 
TECHNICAL  WORLD 
American  (or 


WORLD )Qt/i      Qr\ 

McCIure's) *Prr«Ovl 


AH  Three 


Woman's  Home  Companion I       All    1  hree 

TECHNICAL  WORLD f^O    ^C\ 

Ladies' World \t\/(^»  §    \J 


Pictorial  Review 

TECHNICAL  WORLD 
Modern  Ptiscilla 


AH  Three 

$2.65 


To  get  these  prices  your  order  must  reach  us  not  later  than  November  10th.    ACT  NOW! 

TECHNICAL  WORLD  MAGAZINE,  "'^^^^'sTrs'.'r^t?"  ""**  CHICAGO,  ILL. 
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—from  a  farm  hand 
to  $2500  a  year! 


That,  in  a  word,  is  the  success-story  of  P.  E.  Hudson, 
Professional  Tree  Surgeon. 

A  farm  boy,  earning  $10  a  week,  shut  in  from  the  world 

by  cow  pastures  and  wheat  fields,  Hudson  was  dissatisfied 

with  his  lot.     He  was  ambitious,  he  craved  freedom,  success, 

the  chance  to  travel,  to  see  life,  to  meet  the  really  big  men  of 

the  country.    Then  suddenly  one  day  he  stopped  —  and 

thought— 2iT\A  awoke !    He  saw  his  OPPORTUNITY. 

He  took  the  course  of  training  given  by  the  Davey 

Institute  of  Tree  Surgery.     Today  he  earns  a  salary  of 

$2500  a  year — but  that's  just  the  beginning,  and  he 

writes,  "The  possibilities  for  a  future  in  this  work  are 

unlimited."     More  than  that,  his  work  of  saving  trees 

is  healthful,  broadening,  intensely  interesting,  and  puts 

him  in  daily  contact  with  the  finest  class  of  people 

everywhere. 

YOU  can  do  what 
this  man  did! 

Hudson's  opportunity  was  no  bigger  than  the 
opportunity  we  offer  you  now.  Your  advantages  are 
equal  to  his — or  greater.  You  do  not  have  to  have  a 
college  education  to  become  a  Davey  Tree  Surgeon. 
If  you  are  ambitious,  if  you  can  read  and  write  and 
work,  a  few  months  study,  at  your  home,  in  your  spare  moments,  will  fit  you  for  this  fascinat- 
ing and  remunerative  profession,  this  opportunity  to  live  and  work  in  fresh  air  and  sunlight. 

"The  New 
'Profession'* 


Davey  Tree  Surgery 


John  Davey,  president  of  the 
Davey  Institute  of  Tree  Surgery, 
has  dedicated  his  life  to  developing 
the  science  of  tree  surgery.  Fifty- 
five  years  of  experience  in  saving 
trees  has  made  him  and  his  asso- 
ciates the  foremost  practitioners  of 
tree  surgery  in  the  country.  Davey 
I  Tree  Surgeons  on/y  are  good 
enough  for  the  United  States  Government.  And 
they  are  the  only  ones  really  qualified  to  teach  you. 

An  uncro^vded  field 

The  spread  of  the  demand  for  saving  trees  has 
been  phenomenal.  Today  the  call  for  expert  ser- 
vices is  wide  and  insistent.  Tree-owners  every- 
where are  beginning  to  realize  that  trees  in  most 
cases  do  not  need  to  die,  that  they  can  be  saved  if 
treated  by  real  Tree  Surgeons.  Cities,  states,  and 
nations  are  alive  to  the  problem  of  saving  public 
trees,  and  the  demand  for  Davey  Tree  Surgeons 
far  exceeds  the  supply. 


Get  the  facta  now! 

Sign  and  mail  the  coupon  now.  There  are  no 
obligations  attached  and  you  will  not  be  solicited  by 
agents.  We  will  place  the  facts  before  you  by  mail 
— will  prove  to  yoc  Joat  in  Davey  Tree  Surgery 
an  opportunity  beckons  to  you  for  a  career  of 
prosperity,  health  and  success. 

The  Davey  Institote  of  Tree  Surgery 
419  Oak  St.  Kent.  Ohio 


Mail  this  coupon  today! 


The  DtTcy  Institnte  of  Tree  Surgery 
419  Oak  St.,  Kent.  Ohio 

Gentlemen: — Please  send  me  the  details  of  the  opportunity 
Davey  Tree  Surgery  offers  me  for  a  career  of  prosperity,  health, 
and  success. 

Name 

St.  and  N» 

Citjr Slate 
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ON  THE  TRAIL  OF  THE  WAR 

{.Continued from  page  115) 


ON  THE  DECK  OF  THE  GERMAN  BATTLESHIP  MOLTKE 
Germany's  chief  triumphs  have  been  commercial,  in  South  America  and  the  Orient,  but  tne  war  will  sweep  away  the 

results  of  those  victories. 


This  cost — aside  from  the  gold  paid 
for  the  harness  of  war — is  divided  into 
three  major  costs.  The  first  one  of  these 
is  that  the  people  of  the  world  surrender 
all  hope  of  continued  social  progress  to 
permit  a  few  men  to  try  to  force  others 
to  accede  to  their  arbitrary  demands. 

The  second  cost  is  that  the  workers  of 
the  world  must  contend — in  addition  to 
the  terrible  struggle  to  find  employment 
— with  the  barrier  raised  against  them 
by  the  arousing  of  racial  and  national 
consciousness. 

The  third  cost  is  that  nations  waste 
money  in  fighting  for  a  business  advan- 
tage which  war — especially  in  these  days 
— can  never  secur?.    Nations  fight  for  a 


business  that  does  not  pay  no  matter 
whether  it  is  gained  in  the  full  measure 
for  which  the  war  was  fought. 

Even  if  we  concede  that  to  permit  a 
ruler  to  force  his  will  upon  an  opponent 
is  of  some  value  to  the  whole  world,  that 
value  is  far  more  than  nullified  by  any 
one  of  the  three  uncharted  costs  herein 
outlined. 

War  never  was  a  bargain.  On  the 
contrary,  it  entails  costs  that  can  never 
be  paid.  It  is  and  always  will  be  quite 
the  opposite.  It  is  the  rulers  of  the  earth 
who  have  put  this  burden  upon  the  race. 
Therefore  is  it  to  be  wondered  at  that  the 
nations  of  the  world  are  overthrowing 
monarchies  and  building  republics  ? 
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Make  Your  Mother  Proud  of  You 


Your  mother  expected  big  things  of  you.  She  knew  that  you 
had  character,  determination  and  ambition.  She  looked  for  you  to 
make  a  career  for  yourself. 

ARE  you  making  good?  ARE  you  getting  ahead  the  way  she 
wanted  you  to?  ARE  you  realizing  YOUR  OWN  ambitions  and  the 
hopes  of  your  mother,  sisters,  sweetheaft  or  wife? 

Think  it  over !  Is  your  future  bright,  or  are  you  in  a  rut  where 
promotion  is  years  away  ? 

Resolve  now  to  get  ahead.  Make  up  for 
lost  time.  You're  never  too  old  to  learn. 
Find  out  how  the  International  Correspond- 
ence Schools  can  help  you  to  realize  your 
ambitions. 


Get  Ahead  More  Quickly 

Success  is  merely  a  matter  of  training. 
To  earn  more,  you  must  know  more.  Get 
the  training  that  will  qualify  you  for  a  better 
job.  More  than  1,000  men  of  all  ages  and  in 
all  circumstances  get  better  jobs  every  month 
as  a  result  of  I.  C,  S.  training,  in  spare-hour 
study.    You  can  do  the  same. 

Get  ahead  more  quickly.  Fit  yourself  for 
the  future  that  you  prefer.  Learn  how  easily 
you  can  fit  yourself  for  a  better  salary. 

Mark  the  Coupon 
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Salesmanship 

Civil  Service 

Electrical  Engineer 

Railway  MaU  Clerk 

Elec  Lighting  Supt. 

Bookkeeping 

Electric  Car  Running 

^tenography&Tjpewrltlng 

Electric  Wireman 

Window  Trimming 

Telephone  Expert 

Show  Card  Writing 

Architect 

Lettering  &  Sign  Fainting 

Building  Contractor 

Advertising 

Areblt««tural  DrstUmaa 

Commercial  Illagtratlng 

Structural  Engineer 

Industrial  Designing 

Concrete  Construction 

Commercial  La^ 

Mechan.  Engineer 

Automobile  Running 

Mechanical  Draftsman 

Teacher 

Betrleeratlon  Engineer 

English  Branches 

Civil  Engineer 

Good  Englishfor  EreryOne 

Surveyor 

Agriculture 

Mine  Superintendent 

Poultry  Farming 

Metal  Mining 

PlnmblD?  tc  Steam  Fitting 

LoeomotiTe  Fireman  &  Ens. 

Sheet  Metal  Worker 

Statiooary  Engineer 
Textile  Manuiacturing 

NsTifaUon                 Spanish 

liiD^nages                  French 

Gaa  Engines 

Chemist                      fierman 

Name- 


PresentOccui)atioa_ 
Street  and  No. 


riNTERNATiONAL  CORRESPONDENCE  SCHOOLS' 


Box  1015,      SCR  ANTON.  PA- 

Bxplain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X 


City- 


U 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


304 


TECHNICAL    WORLD    MAGAZINE 


□ 


[©XAMINETHE 

ITTcHTNiNC  Lock 
ITHACA 

<If  Quick,  snappy  coil  springs — 
guaranteed  forever. 
<II  Hammer  one  piece — no  tog- 
gles 01  stirrups  attached. 
<][  No  cocking  levers,  bars  cr 
push  rods — gun  cocks  direct  (rom 
toe  of  hammer. 

^  Lock  operates  in  1  /623  of  a 
second — timed  at  Cornell  Uni- 
versity. 

<I  This  lightning  speed  will  in- 
crease your  score. 
t|[  Beautiful   catalog   FREE  — 
guns  $17.75  net  to  $400  l.st. 

ITHACA  GUN  CO. 
Box  30,      Ithaca,  N.  Y. 


Your  Furnace 
At  Wholesale 


Direct  from  factory 


Heating  experts  furnish  free  blue 
prints.  Easy  installation.  Every- 
thing explained. 

Free  Furnace  Book 

tells  about  $2.5  to  $75  saving  and  helps 
with  valuable  suKgestions,  no  matter 
where  you  buy.  We  pay  freight.  A  year 
allowed  for  test.  Fuel  saving  proved. 
Every  room  heated.  Guarantee  Bond 
$100,000.  Payments  easy— your  con- 
venience. 

jisi  for  Catalog  935 

KALAMAZOO  STOVE  CO.,  Mfrs.,  Kalamazoo,  Mich. 
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»t  I/SO  the  COM-  IK  SOLID  GOLD  RINGS 

See  Them  Before  You  Buy 

It  is  the  stone  nearest  a  diamond  at  a  price  which  saves 
you  money.  An  actually  mined  stone  with  lasting  fire 
and  brilliancy.  You  must  see  it  to  appreciate  it.  as 
lARERERLl  thousands  of  buyers  have  sint  e  1905.  Costs  nothing  to 
^^SUSSm      ^^-     WRITE  FOR  CATALOG  TODAY. 

IGEMSI  BARODA  CO.,  Dept.  Q-60. 1460  Leiand  Ave..  CHICAGO 
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HARTSHORN 
SHADE  ROLLERS 

Bear  the  script  name  of 

Stewart  Hartshorn  on  label. 
Get  "improved,"  no  tacks  required. 
Wood  Rollers  Tin  Rollers 


^.c^rrriyGEHS 


LOOK  LIKE 
__  DIAMONDS 

Stand  acid  and  fire  diamond  test. 
So  hard  they  easily  scratch  a  file  and 
will  cut  glass.     Brilliancy  guaran- 
teed 25  years.    Mounted  in  14k  solid  gold 
^     diamond  mountings.    See  them  before  paying. 
Will  send  you  any  style  ring,  pin  or  stud  for  exam- 
ination—all  charges  prepaid.    No  money  in  advance.    Money 
refunded  If  not  satisfactory.    Write  today  for  free  catalog. 


WHITE  VALLEY  GEM  CO. 


m 


720  Wulsin  BIdg.,  Indianapolii 

'BOW  LEGS  and  KNOCK  KNEES" 

UNSIGHTLY 

Send  for  Booklet  showing  photos  of  men  with  and  without 

The  Perfect  Legr  Forms 

PERFECT  SALES  COMPANY 

140  N.  nare«ld  Are.,  Wept.  18  Austin  8t».,  Chieago,  111. 


JOB-FINDING  AND  MAN- 
HUNTING 

(Continued  from  page  J8S) 

the  city  worker  has  become  a  spas- 
modic worker,  because  he  is  used  to 
periods  of  unemployment  and  has  be- 
come somewhat  indifferent  to  this  con- 
dition. But  the  rural  worker  rushes  in 
and  takes  anything  he  can  get.  He 
takes  the  place  of  the  city  worker  in 
the  already  crowded  labor  market  arid 
the  city  worker  becomes  improvident 
and  a  floater  or  a  hobo.  If  the  rural 
worker  fails,  he  takes  to  the  brake 
beam  himself.  What  becomes  of  the 
families  of  these  people — the  women  and 
children  ?  Anything  that  will  have  a  ten- 
dency to  keep  the  men  at  zvork  where 
they  are  fitted  for  zvork  is  the  biggest 
thing  in  this  whole  proposition." 

That  is  the  problem.  The  House 
Committee  on  Labor  faces  it. 
This  committee  is  probably,  all  things 
considered,  the  most  competent,  the 
most  far-sighted,  the  most  human 
committee  in  either  House  of  Congress. 
David  J.  Lewis,  of  Maryland,  its  Chair- 
man, went  into  the  coal  mines  as  a 
breaker-boy;  James  P.  Maher  of  New 
York  is  a  hatter  by  trade;  John  J. 
Casey  of  Pennsylvania  has  been  an 
active  trades-unionist  all  his  life;  Wil- 
liam N.  Baltz  of  Illinois,  and  Walter  A. 
Watson  of  Virginia  are  farmers ;  Edward 
Keating  of  Colorado  started  work  when 
fourteen  years  old  as  a  printer's  devil 
in  a  newspaper  office;  Allan  B.  Walsh 
of  New  Jersey  went  from  school  to 
work  at  the  Trenton  Light  &  Power 
Company;  J.  M.  C.  Smith  of  Michigan 
started  life  as  a  painter  and  mason ; 
Willis  Hawley  of  Oregon  is  a  lawyer, 
as  is  Edward  E.  Browne  of  Wisconsin ; 
John  I.  Nolan  of  California  is  an  iron- 
molder  by  trade ;  and  Wm.  J.  MacDon- 
ald  of  Michigan,  the  author  of  the  bill, 
is  a  lawyer  from  the  copper  district  of 
Michigan. 

These  men  are  face  to  face  with  the 
Problem  of  the  Unemployed.  On  their 
solution  much  depends. 
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Schoolteacherl 

Wanted 
■  To  Build  A  ■> 

Home 

The  kiddies  were  growing  up 
and  he  felt  that  they  needed  a 
bit  of  grass  for  romping  and  an 
apple  tree  to  swing  under. 

But  he  needed  every  cent  of  his  salary 
for  actual  living  expenses.  He  was  a 
man  of  education  ana  his  work  had  quite 
naturally  given  him  a  wide  circle  of 
acquaintance.  So  after  school  hours  he 
tried  selling  subscriptions  to  Technical 
World  Magazine.  He  found  that  by  the 
time  he  had  exhausted  the  circle  of  his 
friends  he  was  so  interested  in  the  work 
that  to  approach  strangers  had  become 
easy.  The  secret  of  it  was  that  he  sin- 
cerely believed  he  was  doing  a  real  ser- 
vice to  those  he  persuaded  to  subscribe. 
He  knew  the  magazine.  It  had  given 
him  many  an  interesting  bit  of  new 
knowledge;  why  would  it  not  also  enter- 
tain others? 

Within  six  months  he  was  able  to  break  ground 
for  a  cozy  bungalow,  and  now  he  has  his  patch  of 
green  grass,  his  trees,  his  flowers,  a  vegetable 
garden  and  real  fresh  eggs  for  breakfast.  Also, 
he  has  developed  an  asset  that  ho  didn't  know  he 
possessed.  He's  a  bigger  man  in  every  way  than 
he  ever  was  before. 

Do  you  need  more  cash?  Let  us  start  you  as 
we  started  this  man.  Let  our  long  experience  set 
you  safely  on  the  road.  The  rest  is  easy.  Write 
today  for  particulars.    Special  agency  division. 

Technical  World  Magazine 

5762  Drexel  Blvd.  Chicago,  111. 


$  O  and  You  Keep 
^  this  Superb 

Typewriter 

Think  of  it  I  Only  $2.00  on  this  great 
offer  and  we  ship  this  marvelous,  visible 
typewriter  direct  from  the  factory  to  you 
without  any  jobber's,  dealer's  or  middle- 
men's profits  of  any  kind.  We  allow  full 
10  days  free  trial  Use  it  all  you  want 
to.  Try  it  for  speed,  durability,  all  around 
excellency.  Notice  its  exclusive  pat- 
ented features,  its  new  line  space  reg- 
ulator, bronze  carrying  bearings,  patent 
eraser  plate,  patented  envelope  addressingplate, 
self  interchangeable  type  reels,  printing  90  let- 
ters and  characters— then,  if  you  don't  want  it, 
send  it  back  at  our  expense.  If  you  find  it  the 
greatest  bargain  you  have  ever  seen  or  heard 
of  anywhere  and  decide  that  you  want  to  keep 
it,  you  can  make  settlement  on  the  easiest 
monthly  payments. 

FREE  Use  for  10  Days 

That  you  may  test  the  excellent  qualities 
of  this  typewriter,  we  will  place  one  in 

your  home  or  office  for  ten  days  free  use.  Don't 
pay  the  enormous  profits  asked  by  the  local 
dealers.  Buy  direct  from  us,  the  manufacturers,  and 
save  from  $50  to  SG5  on  the  purchase  of  your  typewriter. 
Every  sale  is  backed  by  our  10- year,  ironclad  guarantee. 

Easy  Payment 

Never  mind  the  money.  Our  low,  whole- 
sale price  and  easy  payment  terms  are  so 

liberal  that  you  never  think  of  the  money.  We 
want  you  to  see  for  yourself  that  "The  Chicago" 
is  equal  to  any  other  typewriter  that  costs  more 
than  twice  its  price.  It  is  the  only  typewriter  good 
enough  to  put  out  ca  a  lO-year,  ironclad  guarantee  and 
easy  payment  plan,  such  as  we  offer  you  oere. 

Limited  Offer 

To  all  who  write  promptly,  we  will  in- 
clude free,  one  of  our  handsome  leather- 
ette carrying  cases  with  fine  brass  lock  and 
trimmings.  Just  send  your  name  and  address 
for  full  particulars  of  this  special,  limited,  wholesale 
offer  and  it  will  be  sent  to  you  postpaid  free.  Write 
toe  >y— now!    Address 

GALESBURG  WRITING  MACHINE  CO. 

Departmentt  432  GALESBURG,  ILL. 
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OppDrtunity  Columns 


AGENTS  WANTED 


WOULD  YOU  TAKE   A   STEADY  JOB 

clearing  $30  weekly  with  opportunity  of  be- 
ing district  manager?  Experience  unneces- 
sary.   Great  crew   manager's   proposition. 


Mv  pi 
R16I, 


Davis  Bldg.,  Chicago. 


AGENTS— 500%  PROFIT,  FREE  SAM- 
ple  Gold  and  Silver  Sign  Letters  for  store 
fronts  and  office  windows.  Anyone  can  put 
on.  Big  demand  everywhere.  Write  today 
for  liberal  offer  to  agents.  Metallic  Letter 
Co.,  401  N.  Clark,  Chicago,  U.  S.  A. 

WANTED  —  Responsible  party  to  take 
charge  of  business  in  each  county.  Now 
Automatic  Combination  Tool,  combined 
wire  fence  stretcher,  post  puller,  lifting 
jack,  etc.  Lifts  or  pulls  3  tons,  weighs  2l 
pounds.  Sells  to  farmers,  shops,  teamr-ters, 
etc.  Descriptive  catalogue  and  terms  upon 
request.  Harrah  Manufacturing  Co.,  Box 
A,  Bloomfield,  Ind. 

WANTED  —  Distributors  of  advertising 
matter  everywhere.  Send  6c  stamps  for 
application  contract  (none  free).  The  Am- 
erican Distributor,  103  Blairsvllle,  Pennsyl- 
vania. 

WILL  PAY  RELIABLE  MANOR 
WOMAN  $12.50  to  distribute  lUO  FREE  pkgs. 
Perfumed  Borax  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  218  Institute  Place,  Chicago. 

$50  PER  WEEK  AND  UP.  YOU  MUST 
have  $100.  Western  Oxy generator  Co.,  Bea- 
trice, Neb. 

ANYBODY  CAN  EARN  $30  WEEKLY 
selling  our  household  and  office  specialties. 
Lake  8.  Manufacturing  Co.,  Michigan  City, 
Ind. 

AGENTS— Average  $5  to  $12  daily  selling 
astonishing  Aztec  massage  machine.  New. 
Just  patented.  Different.  No  electricity 
or  waterpo-.ver  required.  Nothing  compli- 
cated. Affords  exhilarating  massage  with- 
out cent  expense.  Lowest  priced,  but  best 
outfit.  Retails  $2.50,  allowing  you  big  end 
of  profit.  Particulars  and  "beauty"  folder 
free.  Aztec  Remedy  Co.,  Dept.  139,  Toledo, 
Ohio. 

AGENTS— Splendid  teller,  big  profit,  for 
housewives,  motorists,  farmers,  mechanics, 
electricians,  plumbers.  Write  us.  Biddle 
Distributing  Co.,  Dept.  B,  80  Wall  Street. 
New  York. 


SELL  EXCLUSIVELY  —  The  T  app  an 
Ideal  Sanitary  Brushes.  Highest  quality; 
largest  profits;    territory  protected.    Tap- 

gan    Bruf  h    Company,  252  Fourth   Avenue 
outh,  Minneapolis,  Minnesota. 

BEST  AGENTS'  ARTICLE  ever  invented. 
Shakeless  salt  and  pepper  sifters.  100% 
profit.  Write.  The  Oster-Barr  Co.,  Rock- 
tord.  111. 

AGENTS— You  can  sell  our  tailor-made 
raincoats.  You  need  no  money.  Outfit  free. 
Temple  Raincoat  Co.,  Box  144,  Templeton, 
Mass. 


AGENTS— Electric  Sign.  Flashes  change- 
able wording  in  radiant,  sparkling  beams 
of  colored  electric  light.  Outselling  every- 
thing at  $10.  Valuable  exclusive  territory. 
Sample  free.  Flashtric  Sign  Works, 
Chicago. 


AGENTS.  ITS  NEW.  STARR'S  POW- 
DERED  ENAMEL.  Repairs  chipped  and 
rusty  spots  on  graniteware.  Stops  all  leaky 
metal  without  heat,  soldering  iron  or  tools. 
Sells  everywhere.  Sample  with  prices  ]0c. 
Circulars.  Starr,  1906  Monroe  St.,  Toledo, 
Ohio. 


AGENTS— Salary  or  commission.  Great- 
est seller  yet.  Every  user  pen  and  ink  buys 
on  sight.  200  to  500  per  cent  profit.  One 
agent  8  sales  $620  in  six  da^s;  another  $32  in 
two  hours.  Monroe  Mfg.  Co. ,  X-3,  La  Crosse, 
Wis. 

AGENTS-MAKE  800%  PROFIT  SELL- 
ing  high  grade  showcards.  Every  merchant 
buys.  Send  lOo  for  samples  worth  50c,  and 
catalogues.  Merchants  Specialty  Blouse, 
Chicago. 


AUTOMOBILE   AND    ACCESSORIES 


USE  AN  AIR-FRICTION  1914  MODEL 
"0."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  distillate,  gasoline  or 
half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors, 
guaranteeing  definite  results  or  refund 
money.  Exclusive  county  rights.  Liberal 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Carbure- 
tor Co.,  Da.vton   Ohio. 


PAINT  YOUR  CAR  YOURSELF  -  Save 
$25  to  $75  by  doing  the  work  at  home  with 
the  Arsenal  system.  Our  big  free  booklet, 
•'The  Car  Beautiful,"  tells  how.  Send  for 
it  today.  Artenal  Varnish  Co.,  Dept.  T, 
Rock  Island,  111. 


STANLEY  CAR  CONDENSERS  -  Kero- 
sene-Dirtillate  Burners.  5'26  Fourteenth, 
Denver,  Colo.  


GASOLINE  ENGINES-All  kinds.  Send 
for  List  No.  '28.  Lucas  &  Son.  Bridgeport. 
Conn.  


WANTED-P ARTIES  INTERESTED  IN 
reducing  fuel  cost  ot  operation  of  automo- 
biles and  trucks  to  secure  particulars  con- 
cerning GARBUTT'S  ECONOMIZERS. 
Sold  on  a  positive  guarantee  to  give  more 
mileage  per  gallon  and  increase  efficiency 
ot  motor.  Patented  June  30,  1914.  A.  G. 
Garbutt,  Statenville.  Ga.  


USED  CARS  CAN  BE  QUICKLY  SOLD 
through  these  columns.  Very  low  rate. 
Write  Advertising  Manager,  5758  Drexel 
Ave.,  Chicago,  for  information. 


WAR  OR  NO  WAR.  U.  S.  TUBES  - 
shoes.  Fresh  stock.  Old  prices.  Stamp  for 
real   bargains.    Cantello,  Westwood,  N.  J. 


BOOKS 


BECOME  AN  EXPERT  in  Mathematics. 
Anyone  can  work  all  arithmetical  and  geo- 
metrical calculations  with  ease  and  accu- 
racy by  latest  method  of  cancellation.  Big 
saving  of  figures.  Acme  of  simplicity.  This 
book  is  being  highly  endorsed  by  educators. 
1914  copyright.  145  pages.  Thoroughly 
demonstrated.  $1.00.  postpaid.  Circular 
free.  Herrick  &  Horton,  publishers,  Prince- 
ton. 111. 


FOR  SALE— Books.  Eight  standard  sets, 
in  first  class  condition.  At  half  cost. 
Emmett  S.  Walden,  Dothan,  Ala. 


BUSINESS  OPPORTUNITIES 


WILL  PAY  RELIABLE  WOMAN  $2.50.00 
for  distributing  '2000  FREE  packages  Pt  r- 
fumed  Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  &  Co.,  218  Institute 
Place,  Chicago^ 


CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sel  lers  together. 
If  you  want  to  buy,  sell  or  trade,  address 
Frank  P.  Cleveland,  1311  Adams  Express 
Bldg.,  Chicago.  111.    Established  1881. 


LEARN  to  collect  money.  Good  income; 
quick  results.  Send  for  free  booklet, 
•^Skillful  Collecting."  Collectors'  Asso- 
ciation. Tech  Street,  Newnrlt.  Ohio. 


DO  YOU  WANT  TO  MAKE  GOOD?  This 
is  your  opportunity.  Let  me  start  you  in  a 
very  profitable  outdoor  contracting  busi- 
ness. Small  capital  required  to  start  on. 
Large  profits  guaranteed.  Costs  you  noth- 
ing for  particulars.  Address,  O.  W.  Nevins, 
'28  Delaware  Ave.,  Jersey  City. 


"HOW  TO  JUDGE  A  PATENT."  An 
"Eye  Opener"  for  inventors.  Sent  free. 
Obed  Billman,  Clevel.ind,  Ohio. 

HERE  is  your  opportunity  to  be  an  expert 
blacksmith  without  help.  As  life  is  short, 
get  Toy's  Modern  Methods  of  doing  hard 
Jobs  easy,  forging  and  welding  all  kinds  of 
steel  solid.  Also  tempering  all  steels  to  a 
standard  by  colored  charts.  This  is  real 
plain  information,  not  theory,  all  for  SI. 
Send  for  free  sampler-  first.  W.  M.  Toy, 
Sidney,  Ohio. 


BUSINESS    OPPORTUNITIES 


WE  WILL  START  YOU  in  the  cleaning 
business,  cleaning  either  houses  or  cloth- 
ing: the  modern  way;  only  small  capital 
required;  good  income  earned  by  energetic 
men  in  towns  of  2,000  up.  Wriie  today. 
Originators  Vacuum  Cleaning.  Manufac- 
turers of  all  kinds  vacuum  cleaning  ma- 
chinery. Thurman  Vacuum  Cleaner  Co., 
Dept.  L.,  St.  Louis,  U.  S.  A. 


WE  ANALYZE  EVERYTHING.  Reliable 
formulas  furnisheil  by  expert  chemists.  S. 
Laboratories,  721  East  161st  St.,  New  York. 


GROWING  DIVTDENDS  — 15%  and  UP! 
UP!!  UP!!!  As  a  rolling  snow  ball  grows 
bigger  and  bigger,  so  do  the  dividends  from 
a  well  managed  fur  farm.  SAFE'J'Y— We 
have  the  whole  world  for  a  market  and  the 
laws  of  nature  for  a  producer  and  backer. 
PER.VIANENCY  — Until  the  end  of  time. 
We  offer  you  a  real  opportunity  to  make 
your  money  earn  more  for  you— you  work 
for  it,  NOW  make  it  work  for  you— honest- 
ly, securely,  REALLY.  Let  us  show  you 
HOW.  Write  for  fuU-FREE— information 
today,  NOW.  If  you  don't  you'll  wish  you 
had.  The  Canada  Fur  Farms,  Limited, 
Summerside,  Prince  Edward  Island,  Can- 
ada. 

EASY,  PLEASANT  WORK  for  mechanics, 
shop  men.  Clerks  during  spare  hours  will 
add  many  dollars  to  their  salaries.  Also 
want  persons  who  can  give  full  time.  Big 
wages  assured.  Novelty  Cutlery  Co.,  1j3 
Barr  St.,  Canton,  Ohio. 

$1,200  COLD  CASH— Made,  paid,  banked 
in  30  days  by  Stoneman,  $15,000  to  date. 
Join  our  famous  $1,000  class,  which  abso- 
lutely insures  $1,000  per  man,  per  county. 
Korstad,  a  farmer,  did  $2,'200  in  14  days. 
Schleicher,  a  min  ister,  $195  first  twe!  ve  hours 
after  appointment.  Ten  inexperienced 
men  divided  $40,000  within  18  months. 
Strange  invention  startles  world.  Agents 
amazed.  Think  what  this  invention  does. 
Gives  every  home  a  bathroom  with  hot  and 
cold  running  water  for  $6.50.  Abolishes 
plumbing,  water  works.  Self-heating.  No 
wonder  Hart  sold  16  in  three  hours— $.5,000 
altogether;  Lodewick  17  first  day.  Credit 
given— come  now— investigate.  Postal  will 
do.  Exclusive  sales  require  quick  action 
but  mean  $1,000  and  more  for  you.  Allen 
Mfg.  Co.,  3956  Allen  Bldg.,  Toledo,  Ohio. 

LEARN  REAL  ESTATE  BROKERAGE; 
earn  $3,500.00  yearly;  our  instruction  book 
shows  how.  Teaches  Listing,  Appraising, 
Management,  Salesmanship,  Insurance, 
Brokerage,  Advertising,  Renting  Agencies, 
Forms,  Etc.  121  subjects;  excels  $20.00  Cor- 
respondence Course;  12mo.  cloth,  $1.'25  Post- 
paid. Reilty  Book  Company,  6001  Euclid 
Avenue,  Cleveland,  Ohio. 

WORK  FOR  YOURSELF,  make  money 
operating  vending  machines;  full  line,  pen- 
nies count;  small  investment,  large  profits; 
spare  time,  outdoor  work.  Perfection  Au- 
tomatic Machine  Co.,  Easton,  Pa. 

RESIDENT  DEALERS  AND  AGENTS- 
an  exceptional  opportunity  to  setnire  sole 
agency  for  a  well-known,  high-grade  office 
machine  recently  improved,  with  many  new 
and  exclusive  features.  Profitable  supply 
and  service  considerations.  The  New 
Writerpresa  Company,  Shelton,  Conn. 

WHY  NOT  ENTER  THE  MAIL  ORDER 
field  and  make  money  in  your  spare  time? 
You  can  reach  750,000  readers  through  these 
columns  at  a  remarkably  low  rate.  We  w;lll 
gladly  prepare  your  advertisement  and  give 
you  any  advice  or  information  you  desire. 
No  charge  for  this  service.  Write  Advertis- 
ing Manager,  5758  Drexel  Ave.,  Chicago,  for 
particulars. 

WOULD  you  like  to  own  a  good  paying 
mail  order  business?  We  have  a  line  that 
gets  repeat  orders  all  the  time;  you  can 
start  in  spare  time;  invest  a  dollar  or  two 
a  week  and  soon  own  a  nice  business  of  your 
own;  write  for  particulars.  Nadico,  1655 
Belmont  Ave.,  Chicago. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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CAMERAS   AND    KODAKS 


THINK  OF  IT!  ONLY  KIGHTEEN 
dollars  for  fine:  t  German  Double  Anastin- 
mat  in  cells  forSA  Kod.ik.s  and  postal  cam- 
eras. Send  for  mitter  describin«  be;  t 
Lenses  on  eartli  at  way  down  prices  to  de- 
p  rtment  J.  Lafbiiry  Co.,  3X)  North  Fifth 
Ave.,  Cliicago. 


KODAK  FILMS  DEVELOPED  FKEE. 
Prints,  \%\2%,  and  2!ix3X,  Sc  each.  l^xi'A 
to  Postcards  4c  each.  Postcards  and  4x,^), 
."ic  each.  A  free  film  for  your  camera  with 
each  .18.50  order.  Miller  &  Watkins.  Bald- 
win, Kansas. 


COINS  AND   STAMPS 


$4.25  EACH  paid  for  U.  8.  Plying  Eagle 
Gents  dated  1K)().  Keep  all  money  dated  l)e- 
foro  1895,  and  send  lUc  at  once  for  New  11- 
lastrated  Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  &  Co.,  Coin 
Dealers.  Box  142.  Le  Hoy.  N.  Y. 

WE  PAY  $1.00  TO  $1,000.00  for  numerous 
rare  coins  to  19 J9.  Many  of  great  value  in 
circulation.  Get  Posted.  It  may  mi'an 
much  profit  to  you.  Send  only  4<'  for  our 
New  Large  Illustrated  Coin  Circular.  !»end 
now.  You  have  nothing  to  lose.  Numis- 
matic Bank,  Dept.  U,  Ft.  Worth,  Texas. 


STAMPS  FUEE-l'X)  DIFFERENT  FOH 

the  names  of  two  collectors  and  two  cents 
postage.  10  diderent  foregn  coins  15c:  20 
Russian  stamps,  10c.  Lists  free.  Toledo 
Stamp  Co,  Toledo,  Ohio. 


ALL  FOR  50c.  5  CONFEDERATE  STATE 
Notes,  2.5c  California  Gold  t'oin.  Premium 
Coin  Catalog.  Selling  List,  Lut^isy  Seed. 
Catalog  for  stamp.  C.  J.  Care.v,  New 
Rochelle,  N.  Y. 


206  DIFFERENT   FOREIGN    STAMPS. 

101  United  States,  60  Japanese  or  5J  Asiatic 
free.  Remit  25c  six  months  suiiscription. 
Makle's  Stamp  Weekly.  Boston,  Mass. 

STAMPS -105  CHINA,  ETC.,  STAMP 
DicMonary  and  list,  2c.  Bullard,  Sta.  A4, 
Boston. 


FARM    LANDS 


CAN  GIVE  3  ACRES  OP  IRRIGATED 
laml  with  house,  within  one  mile  of  Town 
Hall,  for  $1150  to  $1950.  Cherries,  apples, 
small  fruits  and  vegetables  will  give  $500  to 
$1500  each  acre  each  .vear.  Sales  Agency  buys 
for  cash  what  is  raised.  Twenty-nine  houses 
occupied  by  owners  who  are  making  money. 
Pine  climate,  perfect  health.  One  -  fifth 
down,  balance  to  suit.  Send  for  illustrated 
circular.  Rainbow  Park  Land  Co.,  Florence, 
Colorado. 


CENTRAL  WISCONSIN  RICH  LAND 
cheap,  near  railroad.  Tracts  to  suit  pur- 
charer.  Write  Mansur,  Box 362,  Minneapolis, 
Minn. 


TECHNICAL  WORLD  HAS  PRODUCED 

big  returns  for  the  country's  largest  land 
dealers— why  not  for  yon?  An  inexpensive 
"ad"  in  these  columns  will  get  you  a  good 
price  r^  J  that  farm  you're  anxious  to  dis- 

Eose  of.     Write  Advertising  Manager,  5758 
•rexel  Ave.,  Chicago,  tor  particulars. 


IS  HE  CRAZY?  THE  OWNER  OF  A 
large  plantation  in  Mississippi,  where  the 
fine  figs  grow,  is  giving  away  a  few  five-acre 
fruit  tracts.  The  only  condition  is  that  figs 
be  planted.  The  owner  wants  enough  figs 
raised  to  supply  a  co-operative  canning  fac- 
tory. You  can  secure  five  acres  and  an  In- 
terest in  the  canning  factory  by  writing  the 
Eubank  Farms  Company,  724  Keystone, 
Pittsburgh,  Pa.  They  will  plant  and  care 
for  your  trees  for  $6  per  month.  Your  profit 
should  be  $1,000  per  year.  Some  think  this 
man  is  crazy  for  giving  away  such  valuable 
land,  but  there  may  be  method  in  his  mad- 
ness. 


FIREARMS  WANTED 


FIREARMS  WANTED.  BUY  OR  Ex- 
change all  sorts.  Stephen  Van  Rensselaer, 
Dept.  22,  West  Orange,  N.  J. 


HELP  WANTED 


MAKE  MONEY.  SPARE  TIME.  NO 
canvassing.  Commercial  information  want- 
ed, exceptional  proposition  for  stump. 
"(!ICO."  1.MC,  Peru,  Indiana. 


WRITERS  WANTED  AT  ONCE  TO 
send  us  poems  or  melodies  for  new  songs. 
We  can  compose  music  and  nrranue  for 
publication  immediately.  Dugdale  Co., 
Dept.  2.52,  Washington,  D.  C. 

LOCAL  REPRESENTATIVE  WANTED 
—Splendid  income  assured  right  man  to  act 
as  our  representative  after  learniiiK  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
ortraveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paving  busi- 
ness without  caj>ital  and  l>ecome  indeiKjnd- 
ent  for  life.  Write  at  once  for  full  par- 
ticulars. National  Co-Operative  Realty 
Company,  L-136,  Marden  Building,  Wash- 
ington. D.  O. 


MAKE  MONEY  WITH  US.  A.MOUNT 
depends  upon  tiiuedevoied.  Nocanvatming. 
Ambitious  local  men  w.tnted.  Address  Ost- 
rander,  Uejit.  11,  12  Wot  HLstSt.,  New  York. 


I  WILL  START  YOU  earning  M  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital:  s»?nd  for  free  instructive  l>ooklet, 
giving  i>Ians  of  operation.  G.  F.  Redmond, 
Dept.  liP,  Boston,  Muss. 


FREE  ILLISTRATED  BOOK  tells  of 
about  300.000  protected  positions  in  U.  S. 
service.  Thousandsof  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sureand 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S-2.  No  obligation.  Earl 
Hopkins,  Washington.  D.  C. 

MONEY-SPARE  TI.ME.  Lo<al  informu- 
tion,  news,  names,  wanted.  We  have  es- 
tablished markets.  End  ose  stamp. 
•■NISCO"-HCF-Cincinnati. 


IF  I  START  YOU  MAKING  $100  -  $400 
monthly  operating  mail  order  business,  will 
you  handle  my  proposition?  Will  furni^h 
$75  outfit  on  trust,  you  paying  out  of  profits 
after  two  month.s'  trial;  inclose  dime  (ex- 
clude curiosity  seekers)  for  prospectus. 
Wagner,  1200  Marshall,  Philadelphia. 


MEN  OP  IDEAS  and  Inventive  ability 
should  write  for  new  '"Lists  of  Needed  In- 
ventions," "Patent  Buyers"  and  "How  to 
Get  Your  Patent  and  Your  Money."  Advice 
FREE.  Randolph  &  Co.,  Patent  Attorneys, 
Dept. ;%,  Washington.  D.  C. 


FOR    THE   HOME 


GRANDFATHERS  CLOCK  WORKS, 
$5.00.  Slightly  shopworn,  quantity  limited, 
others  with  chimes,  all  prices:  also  several 
nice  grandfather's  clock  cases,  exceptional 
bargains.  Clock  Company,  1690  Cayuga  St., 
Philadelphia,  Pa. 


INSTRUCTION 


SHORTHAND  IN  7  LESSONS.  NO 
other  as  good.  Sample  lessons  lOo.  Word- 
Line  Co.,  BfeSsJ,  Omaha,  Nebr. 

ARTIFICLAL  MARBLE,  SANITARY 
flooring,  ornamental  casting,  concrete, 
plaster,  papier-mache,  composition:  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  casting,  etc.  Making 
elastic  moulds.  Complete  instructions  $1. 
Particulars  and  200  illustrations  free.  A. 
Mahler,  117  Russell  St.,  Brooklyn.  N.  Y. 


HOW  TO  OPERATE  AND  REPAIR  Au- 
tomobiles. Book  10c  prepaid.  Richard  De- 
vine,  X  1145,  Wells  St.,  Chicago. 


LEARN  SHOW  CARD  LETTERING  BY 
mail.  We  teach  practical  work,  money 
maker,  samples  free.  Address  The  Thomp- 
son School,  Pontiao,  Michigan.  


TRAIN   YOUR  WILL  POWER.     MAIL 

courses  in  success  science,  concentration, 
memory  training,  successful  salesmanship, 
personal  power.  Write  today  for  special 
offer.    Evertz  System,  D-18,  St.  Louis. 


MACHINERY 


FOR  SALE -25  Lincoln  type  milling 
machines,  $40.00  each.  Lucas  &  Son,  Bridge- 
port. Conn. 

UNUSED  MACHINERY  CAN  BE  EASILY 

dispo  ed  of  through  the^e  columns.  You 
can  reach  hundreds  of  thouf^ands  of  pros- 
pective buyers  at  little  expense.  Write 
Advertising  Manager,  5758  Drexel  Ave., 
Chicago,  for  information. 


MANUFACTURING 


WE  WANT   A    8I.MPLE    PATENTED 

article  of  merit  to  manufacture  and  sell  to 
railroads,  power-stations  and  manufactur- 
ing plants.  Box  B-1,  Technical  World 
Magazine,  Chicago,  Illinois. 

WRITE  FOR  OUR  PROPOSITION  ON 
blanking  and  forming  dies  and  metal  press 
work.  Complete  equipment  for  all  work  in 
any  quantity.    8.  1).  Chi  Ids  &  Co.,  Chicago. 


MISCELLANEOUS 


FREE.  WONUERFLL  MAGIC  TRICK 
Cards  to  iutnidiice  our  catalog.  Address 
Wahven  Co.,  150  Nu.sh<-iu  St.,  N.  YT,  Dept.  B. 

MAGAZINE  READERS.  SEND  US 
your  sulwicriiitlons,  any  publication.  Take 
advantage  of  our  money  saving  offers.  Send 
for  Magazine Guiue.  Waterhouse  Subscrip- 
tion Agency,  419  Golden  Gate  Ave.,  San 
Franciy<-o. 

YOUR  HANDWRITING  1  ELLS  YOUR 
story!  Let  me  prove  this  by  a  thorough 
reading  of  your  cliaracter  from  your  hand- 
writing: price  one  dollar.  Flon-nco  Rich. 
Graphologist,  Hickory,  North  Carolina. 

SUPERIOR  M  ETAL  POLISH,  FOR  ANY 
metal.  Guaranteed.  1  lb.— 25c.  Superior 
L;iboratorie.-<,  Morocco,  Iiid. 

LANGUAGES!     CON^VERSATIONAL 

use  of  4JU0  words  in  a  hhort  time.  Easiest, 
quickest,  best  method  for  self-instruction 
in  French,  German,  Spanish  or  Italian. 
Nearly  a  million  successful  users.  Refer  to 
any  language  student.  Complete  course, 
each  language,  including  correction  of  les- 
sons and  exercises.  10  parts  $5.00,  payable 
K-OO  down.  $1.(0  monthly.  The  Rosenthal 
Methiwl,  92  Putnam  Building,  2  West  45th 
Street,  N.  Y. 

•SEXUAL  PHILOSOPHY,"  12c.  CLEAR, 
specific,  authoritative,  complete.  Satisfies, 
leaches.  Fred  E.  Kaessmann,  Lawrence, 
Mass. 

YANKEE  POCKET  ADDER  SENT  POST- 

Said  for  10 cents  (silver).   Leonardo.  Smith, 
abylon.  New  York. 

THERE'S  A  "KNOW-HOW"  IN  SHARP- 
ening  safety  razor  blades.  We  have  ac- 
quired it.  Mail  us  some  of  vours  and  we  will 
convince  you.  Your  own  blades  back.  Dur- 
ham-Duplex, 50c  doz.;  Gillette  35c:  single 
edge,  25c;  honing  Star  blades,  10c  each. 
Postpaid.  Weaver  Hardware  Co.,  Roches- 
ter,  N.  Y. 

200  VARIETIES  IRON  PUZZLES-Cat- 
alog  and  leader.  lOo.  Western  Puzzle 
Works,  Sta.  2,  St.  Paul,  Minn. 

GREAT  PANAMA  PUZZLE.  NEW, 
catchy.  25c.  A.  A.  Leve,  Box  495T,  Syracuse, 
N.  Y. 

CHARGE  YOUR  OWN  ACOU.MULATORS 

on  direct  or  alternating  currents.  Send  "ioc 
for  sketch.  E.  Freeman,  2112  Canarsie  Lane, 
Brooklyn,  N.  Y. 

PHOTOS-"Beautifnl  Women,"  24  beauty 

Soses,   10c.      Normal    Specialty   Co.,    J   9, 
Inglewood.  Chicago. 

BREED  MINK!  INSTRUCTION  BOOK, 
50o.  George  Norton,  Pleasantville,  New 
York. 

CO-OPERATIVE  Colony  locating  here. 
Co-operators  invited.  Edward  Miller,  Crys- 
tal Springs,  Fla. 

START  HERB  MAIL  ORDER  BCSI- 
ness:  new  idea:  instruction  book  and  herb 
catalog  10c.  Indiana  Herb  Gardens,  Box 
M.,  Hammond,  Indiana. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MISCELLANEOUS 


3  AKTISTIO  BSAUTY  POSES  "BEAU- 
tiful  women"  10c.  New  SOpage  book  for  men 
Vlo,  both  20c.  Normal  Specialty  Co.,  JIO, 
Engl  e wood,  Chicago. 


.CONSTIPATION,  AUTOINTOXICA- 
tion,  cured;  25c;  Dr.  Allen,  America's  fore- 
most authority.  "Diet  and  Health"  Sani- 
tarium, Eureka  Springs,  Arkansas. 


iOO%  PROFIT  SELLING  SELF -FILLING 
fountain  pens.  Sample  postpaid,  25c.  The 
Kitsul  Pen  Co.,  New  Haven,  Conn. 


PHOTOGRAPHIC  ART  STUDIES,  4x6, 
25c  each.  T.  A.  Morgan,  316  High  Street, 
Morgantown,  W.  Va. 

FREE  CATALOG  OF  MODEL  SUP- 
plies.  Castings,  metal  specialties  on  con- 
tract. North  Chicago  Tool  Works,  21  Grove 
Ave.,  North  Chicago,  III. 


A.  AMUNDSEN  &  CO.,  MFRS..  NOVEL- 
ties,  dies  and  tools.  Experimental  and 
model  work.  Metal  press  work  and  hard- 
ware specialties.  542  W.  Jackson  Blvd., 
Chicago. 


SCOTCH  COLLIES,  SHOW  DOGS  AND 
workers.  Welcome  Arch  Collie  Kennels, 
East  28th  Avenue,  Denver,  Colorado. 


RARE  SET  8  BEWITCHING  FEMALE 
photographs,  10c.  Natlian  Company,  242 
West  14stli  St.,  New  York. 


NEW  32  PAGE  BOOK  OF  KNOWLEDGE 

for  men  12c  Sexual  Philosoph.v,  latest,  best 
sex  manual  12c.  Both  20c.  Normal  Special- 
ty Co.,  JU,  Englewood,  Chicago. 


NETKOIT'S  DANDRUFF  KILLER  NEW- 
est  and  best  cure  for  dandruff.  Also  makes 
hair  glossy  and  natural  wavy.  One  applica- 
tion will  convince  you.  Sample,  25c.  Agents 
wanted,  either  sex,  for  new  territory. 
Wltte  Company,  195  Hodge  Avenue,  Buffalo. 
N.  Y. 


CLASSIFIED  ADVERTISERS  GET  BIG 
returns  from  Technical  World.  Any  cla^'si- 
fication.  Low  rate.  We  prepare  your  ad- 
vertisement without  charge  if  desired. 
Write  Advertising  Manager,  5758  Drexel 
Ave.,  Chicago,  for  full  particulars. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $50 
each;  all  or  spare  time;  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329,  Cincinnati,  Ohio. 


I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
play  you  write  by  my  method.  Obtain  free 
booklet '  How  to  write  Photoplays.''  Elbert 
Moore,  Box  772  GG.  Chicago. 


EARN  EXTRA  MONEY  WRITING  Mov- 
ing picture  pla.vs.  We  show  you  how  to 
WRITE  and  SELL.  Send  for  free  book  of 
valuable  information,  special  prize  offer. 
Chicago  Photo-Playwright  College,  Box  278 
N.  W.,  Chicago. 


MOTORS 


ALTERNATING    CURRENT   MOTORS. 
H  horse  power.    Well  known  make,   fully 

Siaranteed.     $11.00  each.     H.    G.   Crane, 
rookline,  Mass. 


CASTINGS  -  ONE-HALF  HORSEPOW- 
er  gasoline  eaeine  $5.00.  Finished  engine 
$22.50.    Crown  Motor  Works,  Elgin,  111. 


MOTORCYCLES  AND   ACCESSORIES 


MOTORCYCLES.  Everybody  ridesthem. 
Why  don't  you?  You're  next.  We  guarantee 
to  save  you  $25  to  $50.  Kultures,  Yales, 
Readings,  Indians,  Excelsiors,  Thors,  Har- 
leys,  Hendersons,  Pierces,  Curtiss,  Single 
and  Twins,  $25  to  $100.00.  Tires  $4.00.  Belts 
$5.00.  Send  for  catalog.  Deninger  Cycle 
Co.,  Rochester,  N.  Y. 

USED  MOTORCYCLES,  ALL  MAKES; 
bargains.  Send  for  list.  Ward  Bros.,  212 
Broadway,  Camden,  N.  J. 


MOTORCYCLES    AND    ACCESSORIES 


RIDERS— Get  our  catalogue  of  the  best 
motorcycle  accessories.  Guaranteed  goods, 
low  prices,  prepaid  shipments.  Write  today. 
Andrews  Specialty  Co.,  Rochester,  N.  Y. 


FOR  SALE -1913  INDIAN  TWIN  Mo- 
torcycle. Guaranteed  condition.  $125.00 
C.  O.  D.    R.  C.  Smith,  Burt,  Iowa. 


YOUR  OLD  MOTORCYCLE  CAN  BE 
readily  sold  or  traded  through  these  col- 
umns. Unusually  low  rate.  Write  Advertis- 
ing Manager,  5758  Drexel  Ave.,  Chicago,  for 
information. 


MUSIC 


SONG  POEMS  WANTED  FOR  PUBLI- 
cation.  Big  money  writing  song  poems.  Ex- 
perience unnecessary.  Have  paid  hundreds 
of  dollars  to  writers.  Send  us  your  verses 
or  melodies  today  or  write  for  instructive 
booklet— it's  free.  Marks-Goldsmith  Co., 
Dept.  35,  Washington,  D.  C. 


PATENTS   AND    PATENT  ATTORNEYS 


PATENTS  THAT  PROTECT.  Advice  and 
books  free.  Highest  references.  Best  results. 
Send  slvetch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  624  F 
Street,  Washington,  D.  C. 


PATENTS -HERBERT  JENNEK,  pat- 
ent attorney  and  mechanical  expert,  6(6  F 
St.,  Washington,  D.  C.  I  report  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 


A  FORTUNE  TO  THE  INVENTOR  WHO 

reads  and  heeds  it,  is  the  possible  worth  of 
the  book  we  send  for  6  cents  postage.  Write 
us  at  <mce.  R.  S.  &  A.  B.  Lacey,  Dept.  O, 
Washington,  D.  C. 


PATENTED  GARMENT  HANGER, 
that  holds  everything.  Sidney  Batson, 
Clarksville,  Tenn. 


BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  27  years 
of  personal  attention  has  procured  patents 
for  successful  inventors  and  manufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  E. 
Hodges,  630   Barrister  Bldg.,  Wash.,  D.  C. 


PROTECTIVE  PATENTS  PROCURED 
promptly.  Blue  book  free.  Trademarks 
registered.  Robb  &  Robb,  201-208  Southern 
Building,  Washington,  D.  C. 


PATENT  YOUR  INVENTION.  Send 
sketch  for  free  expert  search  and  report  as 
to  patentability.  Books  on  inventions  and 
patents,  and  book  of  references  from  con- 
gressmen, manufacturers,  bankers  and  in- 
ventors sent  free.  John  S.  Duffie  &  Co., 
606  F.  St.,  N.  W.,  Washington,  D.  O. 


INVENTIONS  DEVELOPED  BY  PRAC- 
tical  manufacturers.  We  have  designed  and 
manufactured  the  simplest  and  most  com- 
plicated devices.  References  furnished. 
Russell  Machine  Company,  Live  Oak  and 
Central,  Dallas,  Texas. 


PATENT  YOUR  INVENTIONS. 
Search  free  when  patent  applied  for.  Charles 
F.  Kincheloe,  Patent  Lawyer,  Woodward 
Building,  Washington.  D.  C. 


PATENTS  SECURED  OR  FEE  RE- 
turned.  Send  sketch  for  free  search,  report 
and  advice.  Confidential.  Latest  and  most 
complete  book  on  patents  sent  free.  George 
P.  Kimmel,  Attorney,  Barrister  Building, 
Washington.  D.  O. 


"PATENTS  AND  PATENT  POSSIBIL- 

ities"  is  a  T2-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  todayl  It  is  FREE. 
H.  S.  Hill,  907  MoLachlen  Building,  Wash- 
iugton,  D.  0. 


"WORDS  OF  VALUE  TO  INVENTORS" 
sent  tree!  Should  be  carefully  read  before 
applying  for  patents.  John  R.  Woodworth, 
Registered  Attorney,  Wardir  Bldg.,  Wash- 
ington, D.  0. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &,  Puller,  Washington,  D.  C. 

WANTED-AN  IDEA!  WHO  CAN 
think  of  some  simple  thing  to  patent?  Pro- 
tect your  ideas,  they  may  bring  you  wealth. 
Write  for  "Needed  Inventions"  and  "Pat- 
ent Buyers.'"  Randolph  &  Co.,  Patent  At- 
torneys, Dept.  272,  Washington,  D.  C. 

INCORPORATE.  Our  lawyers  do  the 
work,  saving  you  time,  annoyance  and 
money  in  incorporating  vmder  the  most  lib- 
eral laws  of  Arizona.  Laws  and  forms  free. 
Southwestern  Securities  &  Investment  Co., 
Box  488,  Phoenix,  Ariz. 

O.  L.  PARKER,  Patent  Attorney,  944 
G  Street,  Wasliington,  D.  C.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 

A  SMALL  "AD"  IN  THESE  COLUMNS 
will  find  a  buyer  for  your  patent.  Cost  is 
trifling.  Write  Advertising  Manager,  5758 
Drexel  Ave.,  Chicago,  for  information. 


PICTURES   AND    POST    CARDS 


OUR  MANY  MEMBERS  EVERYWHERE 

want  to  exchange  pretty  view  cards  with  you. 
Best  Club  Membership  10c.  Jolly  Card  Ex- 
change. Box  126-T,  Decatur,  Indiana. 

MEXICAN  REVOLUTION  PHOTO 

Cards,  six  for  25c.  Pictures  of  leaders,  piles 
of  dead,  soldiers  executed,  cremation  and 
other  real  war  scenes.  Robert  Runyon, 
Brownsville,  Texas. 


POULTRY 


POULTRY  PAPER.  44-124  page  periodi- 
cal, up  to  date,  tells  all  you  want  to  know 
about  care  and  management  of  poultry,  for 
pleasure  or  profit;  four  months  for  10  cents. 
Poultry  Advocate,  Dept.  38,  Syracuse,  N.  Y. 


SALESMAN    WANTED 


TRAVELING  SALESMEN  WANTED. 
Experience  unnecessary.  Earn  Big  Pay 
while  you  learn  by  mail  during  spare  time, 
only  eight  weeks  time  required,  one  or  two 
hours  a  day.  Steady  position,  easy  work, 
hundreds  of  good  positions  to  select  from. 
Write  today  for  free  book,  "A  Knight  of  the 
Grip"  containing  full  particulars  and  testi- 
monials from  hundreds  of  students  we  have 
recently  placed  in  good  positions  and  who 
are  earning  $100  to  $500  per  month.  Ad- 
dress Dept.  B-22,  National  Salesmen's  Train- 
ing Assn.,  Chicago,  New  York,  Kansas  City, 
San  Francisco. 

SOLICITING,  ESTABLISHED  TRADE, 
widely  advertised  Laughlin  Non-leakable 
Self-filling  Fountpen,  liberal  commis- 
sions, possibilities  unlimited.  Laughlin 
Mfg.  Co.,  Detroit. 


FOR    SALE 


GOLDFISH  -  BARE,  HARDY  SPECI- 
mens.  Snails,  aquarium  plants,  artistic 
aquariums,  castles,  globes,  foods.  Cata- 
logue free.  Pioneer  Goldfish  Co.,  Racine, 
Wisconsin. 


UNCLE  JOE  CANNON'S  1912  GAR- 
ford,  seven-passenger  touring  car.  Factory- 
overhauled  and  in  excellent  condition.  No 
reasonable  offer  refused.  Bobt.  Holmes  & 
Bros.,  Danville,  111. 


TECHNICAL  BOOKS 


SELL  OR  TRADE  YOUR  UNUSED 
technical  books  through  these  columns. 
Very  low  rate.  Write  Advertising  Manager, 
6758  Drexel  Ave.,  Chicago,  for  information. 
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OPPORTUNITY  COLUMNS-Continued 


TECHNICAL   BOOKS 


FOR  SALE-10  Vol.  Cyclopedia  Architec- 
ture, Carpentry  and  Building,  8  Vol.  Civil 
Engineering,  4  Vol.  Auto.  Engineering,  2 
Vol.  Motion  Picture,  4  Vol.  Fire  Prevention 
and  Insurance.  Latest  books  on  these  sub- 
jects. AUo  one  12  Vol.  Complete  Engineer- 
ing Reference  Library,  6  Vol.  Cyclopedia 
Advertising.  These  books  are  in  first  class 
condition— never  u.<ed.  Special  low  prices 
for  quick  sale.  Engineering  hand  books 
covering  every  subject.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress O.  H.  W..  caro  of  Technical  World 
Magazine,  Chicago,  111. 


TELEPHONES 


"HYDE'S  TELEPHONE  TROUBLES 
and  How  to  Find  Them."  Well  illustrated. 
^.  Hyde  Book  Co.,  183  5th  St.,  Milwaukee, 
W  IS. 


TPXEPHONE  HOLDERS,  FREE  TRIAL, 
Skelley  Bracket  Co.,  Cleveland,  O.,  manu- 
facturers. 


TYPEWRITERS 


TYPEWRITERS -ALL  MAKES  GUAR- 
anteed,  free  trial.  $10  np.  Write  for  cut 
rate  price  list.  I.  liassett  Typewriter  Com- 
paiiy.  180  N.  Dearborn  St.,  Chicago,  111 


TYPEWRITERS 


LARGEST  STOCK  OF  TYPEWRIJER^ 
In  America.  All  makes.  Underwoods, 
Olivers,  Kemingtons.  etc.  K  to  H  Mtrs.' 
prices.  $1.1  up-rented  anywhere— applving 
rent  on  price.  Free  Trial.  Installment 
paymenis  if  desired.  Write  for  Catalog  120. 
Ivpewriter  Emi>orium  (Estab.  1S82),  34-36 
W.  Lake  St..  Chicago,  III. 


TYPEMUITER  PRICES  SMASHED. 
Spot  Cash  Gnerte  will  save  you  money.  L. 
O.  Smiths,  Olivers,  Remingtons.  Under- 
woods and  Rovals;  your  choice  of  5'JO  ma- 
chines  at  SIO.UO  to  Jti.UO.  Guaranteed  for 
3  years.  Send  today  for  descriptive  circular. 
Dearborn  Typewriter  Exchange,  Dept.  167, 
Chicago,  111. 


A 


i 


Manufacturers  are 
constantly  writing  me  for  new  ideas 


PROTECTED  BY  OWEN  PATENTS 

C  O  r  17  I      ^^"*^  ^°^  *'^^  ^^""^^  ^"^st  patent  books  published  and  read  their  letters— see 

r  Ivllilli  :      :ri'^Up7^Ir\"ik^,"p^«V.^^^^^"^•''^T^NT^  how  to  proceed; 

^      .     ,  .  STEPPING  STONES  "-contains  list  of  over  200  inventions  wanted    the 

truth  about  prizes    etc.:  "PATENT  PROMOTION"-teIls  how  to  promote  and  sell  your  rights 
chief  causes  of  failure,  etc.     A  simple  request  will  bring  you  all  three  books  absolutely  free. 

/  help  my  clients  sell  their  patents  or  dispose  of  their  applications. 
^"V/f*"**-,  No  obligation  incurred  by  writing  me.  Manufacturing 
facilities.      J  get  you  strong  protection  or  receive  no  compensation. 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank. 

Washington.  D.  C. 
The  National  LoktilcCo., 

Washington.  D.  C. 
Tho  Carnahan  Press, 

Washinirton.  D.  C. 
National  Rack  Co.. 

61  Hanover  St.,  Boston,  Mass. 
The  Fancher  Drug  Co., 

Bridgeport.  111. 


The  .Antholine  Mfg.  Co.. 

Hutchinson,  Kans. 
Dickinson  Electric  &  Mfg.  Co., 

Oscola.  Mich. 
C.  J.  Loftus  Co., 

13  Spring  Collon,  Youngstown. 
The  Universal  Screen  &  Blind  Co. 

Richmond.  Va. 
Lightning  Gun  &  Cycle  Works, 

Oklahoma  City.  Okla. 


O. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  I  will  make  a  search  of  the 
U.  S.  Patent  Office  Records  FREE  OF 
CHARGE  and  report  to  you  concern- 
ing patentability,    practicability,   etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 

RICHARD  B.  OWEN,  19  OWEN  BUILDING,  WASHINGTON,  D.  C. 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


Wanted— New  Ideas. 


Write  for  List  of  Inventions  Wanted  by  Manu- 
facturers and  Promoters  and  Prizes  Offered  for 
Inventions  Amounting  to  $1,000,000;  also 
list    of    Patent    Buyers.       All  of  these   with 


our  Four  Books  Mailed  FREE  upon  request.    SEND  MODEL  OR  SKETCH  FOR  FREE  SEARCH* 

PATENTS  llf  i^t¥u?Nig  — ^  Victor  J.  Evans  6?  Co " 

(OPPOSITE  PATENT  OFFICE)  VICTOR  BUILDING,  769  NINTH  WASHINGTON.  D.  C. 


PATENTS 


C.  L.  Parker 

Formerly  Memhir  Examinin[ 
Corps,  V.  S.  Patent  Office 

Patent, Lawyer 

44  McGiLL  Bldg. 

Washington,  D.  C. 


Patents,  Trade  Mari(S,  Copyrights,  Patent  litigation 

Hnndbook  for  Inventors.  "Protecting:.  Exploiting 
and  Selling  Inventions"  sent  free  upon  request. 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  sketch  or  model  for  search.     Highest  Iteferences. 
Best  Results.    Promptness  Assured. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

624  F.  Street.  N.  W.  Washington.  D.  C. 
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HESS^^LOCKER 

The  Only  Modem,  Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  "Wood 

Never  warps,    shrinks,    nor    swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.    To  recess  in 
wall  or  to  h  an  g  ou  tside.    Send  for  illus- 
trated circular. 
The  Recessed  Steel  HESS,911  LTacoma  Bldg.,  Chicago 
Medlciue  Cabinet  Makers  of  Steel  Furnaces.  Free  Booklet. 


On  Gaa  llnme 


The  Giant  Heater 

Will  beat  any  ordinary  room  in 
zero  weather  at  almost  no  cost 

applied  to  round  wiek  lamp  or  gas 
jet  (open  flame  or  mantle  burner) 

Heat  and  Light  at  One  Cost 

Easy  to  apply  ;  clean  and  odor- 
less.    A  handy,  economical,  posi- 
tive heater  that  insures  comfort  wherever  and  when- 
ever wanted.    Justthethingforsick-rooni,  bath,  bed- 
room, heatingwaterforshaving,  making  tea  or  coHee, 
etc.     Mr.   H.    P.  Howe,  712  2d  Ave.,  Minneapolis, 
Minn.,  writes:    "Giant  Heater  is  a  pertect  suc- 
cess.   I  would  not  be  without  it  in  my  home. ' ' 
Black  Iron    .    .    ,  $1.00 
Polished  Brass     .     1.50 
Nickel  Plated   .    .     8.00 
By  mail  or  express  prepaid 
SatisfaMion  irunranteed  or  money  retnnded 
it  returned  in  ten  days.     BOOK  FREE. 

GIANT  HEATER  CO^  Inc. 

On  Round  Wiek  Lamp     828  Temple  Street  Springfield,  Mass. 


Price: 


THE  "UNIVERSAL" 

A  Perfect  Duplicator 
at  a  Reaaonable  Price 

Prints  50  to  75  copies  in  ten  minutes  of 
anything  you  write  or  draw  with  Pen, 
Pencil  or  Typewriter.   $3.'25  complete. 

No  Glue  or  Gelatine — Booklet  Free 
E.  REEVES  DUPLICATOR  CO.,  Mfrs. 
419  Park  Bldg.  PitUburgh,  Pa. 


e;3?!«¥-r.frcii*^;t?'n^ 


BE  A  TRAVELING  SALESMAN 

Hundreds  of  good  positions  now  open.  No  experience 
required  to  eret  one  of  them.  Write  today  for  list  of 
openings  offering:  opportunities  to  earn  Bisr  Money  while  you 
ieam  and  testimonials  from  hundreds  of  our  stuHenta  who  are 
earning  JlOO  to  S500  a  month.  Addrn.^s  nearest  office.  Dept.  RIR 
NATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 
■^  Chicago.  New  YorK, Kanaaa  City,  San  Francisco 


We  Need  Good  Men 

everywhere — all  or  part  time — follow  our  in- 
structions— make  money  with  us — business 
established  15  years  —  authorized  capital 
11,000,000— no  experience  needed— no  can- 
vassing— write  today  for  full  information. 
W.  M.  OSTRANDER,  Dept.  12, 
12  West  3l8t  St.,  New  York  City 


PI  F#^TDI/^  HOME,F«RM,THE«TRE,  STORE  or  TOWN  LIGHTING  PUNTS, 
bbtv  I  ami  W  Bicycle,  Carriage,  Motorcycle,  Boat,  Auto,  Fishing  and  Flash 
Lights.  Engines.  Dynamos.  Waler  Wheels.  Storage  Batleries.  Fan,  Sewing  Machine 
and  Power  Molars;  Telephones.  Massage,  Ozone  and  Talloo  Machines.  Transiormers. 
Belts.     Books. 

Ba/>TmM  PICTURE  THEATRE  COMPLETE  EQUIPMENTS  Slarl  YOU  with 
in  V  I  IwlH  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  cts. 
OHIO    ELECTRIC   WORKS,    1>18.    CLEVELAND.    OHIO 


All-Record 

Motorcycle  Tires 

Goodyears  Hold  First  Place  in  Every  Field 

Records  for  speed,  records  for  dis- 
tance, for  durability,  for  economy, 
for  number  of  users,  for  all-'round 
popularity. 

No  other  motorcycle  tire  has  ever 
equalled  this  achievement  of  Good- 
year Motorcycle  Tires.  In  four  years 
Goodyears  have  won  motorcycle  tire 
supremacy.  Men  have  come  to  know 
them  through  sheer  force  of  their 
utter  reliability  under  all  conditions. 

Read  the  Facts 

Three  of  every  four  of  this  year's  new 
motoi-cycles  are  Goodyear-equipped. 

Goodyears  hold  every  world's  record  for 
speed,  distance,  durability. 

Super-service  alone  has  won  them  first 
place.  Men  do  nut  buy  tires  lightly. 
They  want  to  know  the  facts,  the  records, 
the  points  of  superiority  that  must  exist 
before  such  leadership  can  come. 

And  in  the  overwhelming  majority  of 
three-to-one,  riders  have  come  to  know  that 
Goodyears  offer  the  utmost  in  motorcycle 
tires. 

The  Construction 

In  Goodyear  Motorcycle  Tiros,  tread  separation, 
blow-outs,  and  other  tir.t  troubles  have  been  mini- 
mized. And  they  are  made  with  a  thick  anti-skid 
tread.  Made  to  maintain  the  leadership  they  have 
won  in  every  field. 

There  are  Goodyear  Service  Stations  in  your  town. 
.Ask  any  of  these  dealers  for  our  book  which  pictures 
and  describes  the  making  of  Goodyear  Motorcycle 
Tires. 


GoOIXpYEAR 

^^  AKRON,  OHIO 

Motorcycle  Tires 


The  Goodyear  Tire  &  Rubber  Company,  Akron,  Ohio 
Toronto,  Canada  London,  England  Meiico  City,  Mexico 

Branches  and  Agencies  in  103  Princinal  Cities 
Dealers  Everywhere.  Write  Us  on  Anything  foj  W^t.nt  in  Rubbct 

1 1 8061 
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The  De  Luxe  Business  Paper 

OF    THE    AMERICAN     BUSINESS     MAN 

COUPON  Bond  is  something  more  than  a  mere 
sheet  of  good  paper. 

There  is  behind  it  over  half  a  century  of  tradition 
in  the  making  of  a  fine  bond  paper  in  one  mill. 

Its  makers  have  given  to  it  their  best,  and  its  per- 
fection expresses  pride  in  their  product. 


©  @ P [p) © K)  ©@K) 


One  of  the  "Eagle  A"  Watermarked  Papers 


And  so  Coupon  Bond,  because  of  its  quality,  char- 
acter and  impressiveness,  is  used  by  American  Bus- 
iness Men  who  find  a  keen,  personal  satisfaction 
in  using  a  business  paper  which  best  reflects  their 
personality.  Coupon  Bond  overcomes  the  imper- 
sonality of  cold  type. 

It  tells  of  the  dignity  of  the  house  that  uses  it,  and 
puts  the  seal  of  standing  upon  both  letterheading 
and  signature. 

If  you  are  interested  in  the  business-building  povv-er  of  good 
stationery — send  for  our  portfolio  of  Coupon  Bond  Samples 

AMeRICANWRITINGPAPeRCOMPANY 

IS    Main  Street; Holyoke  ^Massachusetts 
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lion'tLei 
This  Stool 
Be  as  Nigh  as 
You  Rise!  _ 

ous  posiiion  lor  you.  ■  ^g^  ^^ 

Let  Us  Make  You  An  **'«-J  t 

EXPERT 
ACCOUNTANT 


Don't  waste  your  time  in  a  small 
job  with  no  prospects  of  future 
success.  Begin  now  to  prepare  your- 
self for  a  position  of  power  and  big 
money.  No  matter  what  you  work  at 
now,  here  is  a  big,  powerful,  prosper 
ous  position  for  you. 


Right  now  big  concerns, 
corporations  and  railroads  | 
need  Expert  Accountants 
at  big  salaries. 

The  need  is  greater  than 
the  supply.     Now  is  the 
time  to  let  ns  prepare  5;ou 
for  this  lucrative  vocation 
—the  vocation  that  oflters  you  ' 
remarkable    possibilities  of 
advancement  into  big,  pow- 
erful executive  positions. 


We  Train 
You  By 


MAIL 


at  homo,  in  spare  time.  Tuition  very 
low— terma  to  suit  your  needs.  No 
matter  what  your  work  now  you  can 

§ualify  for  this  big  payin:r  positicn./ 
ou  do  not  need  to  even  understand  / 
bookkeeping.      We   have  a  course/ 
,    that  prepares  you  in  bookkeeping 
from  the  ground  up  for  more  aa 
vanced  work  in  Higher  Accountancy. 
Prepared    by    notjd     experts— covert 
Theory  of  Accounts, Practical  Account- 
ing, Co3t  Accounting,  Auditing,  Bus!- 
I  ness  Law,  etc.    Prepares  you  for  C.  P. 
I  A.   examinations   in  any  state.     Under 
I  personal  supervision  of  William  Arthur 
J  Cba3e,  nationally  recognized  leader— Ex- 
I  President  American  Ar,8ociatton  of  C.  P.   , 
I  A.  Examiners  and  Ex-Sccrctary  Illinois 
f  Board  of  Examiners  in  Accountancy, 
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NOW 


Be- 


come a  bi»r  factor  in  bueineaa— prepare        ^^^  m  ~*^''" 

yourself  for  power  and  prosperity.  .^P  JUteBilon 

We  make  it  easy.   Send  no  money         ^^  ITnivvrailr 

-everything  is  FREE,     Send        ^     _     ^     ,,  IlliV?' 
now  before  offer  expires.        ^^^       Uept.  H-187  Chicago, 

L&Salle  ^  ^-^  Send  at  once,  your  free  book. 
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COTTON-GROWING  MADE  A 
SCIENCE 

(Continued  froin  page  25S) 

that  is  the  only  exception.  Moreover, 
this  plantation  is  producing  long-staple 
cotton  at  a  risk  of  having  the  crop 
spoiled  each  year  by  the  boll  weevil. 
Even  though  the  plantation  is  sup- 
posed to  be  situated  outside  the  boll- 
weevil  zone,  nevertheless,  this  pest  an- 
nually invades  some  portion  of  the  dis- 
trict. The  seed  is  home  grown  and  is 
selected  from  the  average  field  crop. 
No  cotton  breeding  work  is  attempted. 

The  plantation  boasts  an  eight-stand 
gin  which  is  used  to  handle  the  home 
crop.  In  addition  a  compress  and  oil 
mill  are  maintained.  The  majority  of 
these  machines  are  in  use  but  a  few 
months  during  the  year.  They  repre- 
sent a  large  investment  which  appar- 
ently pays  a  small  annual  interest.  To 
the  impartial  observer,  the  plantation 
seems  to  be  overstocked.  The  entire 
project  represents  an  investment  of 
approximately  eight  hundred  thousand 
dollars,  while  it  is  not  paying  much  more 
than  five  per  cent  interest  annually.  The 
plantation  is  not  managed  as  skilfully  and 
intensively  as  it  should  be.  In  no  respect 
is  it  the  equal  of  the  project  operated 
under  the  direction  of  Professor  Fox. 
Plantations  such  as  that  managed  by  Pro- 
fessor Fox  are  a  blessing  to  the  South 
as  they  make  for  the  popularization  of 
better  methods  and  better  business 
practices  in  the  cotton  industry.  Proj- 
ects like  the  second  plantation  referred 
to  are  simply  soil-mining  propositions. 
They  are  a  detriment  rather  than  a 
benefit  to  the  cotton  country  in  which 
they  are  located. 

Unfortunately  it  is  the  latter  kind  of 
plantation  which  is  the  rule  rather  than 
the  exception  in  the  South  and  already 
the  mistake  of  unscientific  cotton  produc- 
ing is  being  keenly  felt.  For  years  the 
big  crop  has,  of  course,  been  cotton  and 
the  best  kind  of  soil  wears  out  when 
systematic  rotation  of  crops  is  not  prac- 
ticed. The  future  of  the  South  as  a 
cotton  producer  depends  on  such  model 
farming  as  that  described. 
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To  Induce  you  to  become  acquainted  at  once  with  the  unequaled  values  offered 
by  our  new  system  of  tailoring,  we  make  this  extraordinary  offer.  Fine  all- 
wool  suit  in  dark  blue,  electric  blue,  black  or  gray  serge,  or  a  large  selection  of  fancy 
weaves,  tailored  to  your  individual  measure,  egual  to  suits  purchased  in  the  ordin 
iry  way  for  $20  to  $25,  with  S4.00  Satin  Lining  included,  at  only  $15.00. 

We  Guarantee  to  Please  You 

in  tailoring,  materials,  fit  and  style  or  yoo  don't  pay  us  onecemt.  We  pay  ship- 
ping charges.  We  employ  only  hitrh  class  custom  tailors  end  our  styles  an 
authoritatively  correct — really  exceptional  apparel. 

We  Employ  No  /Igenfs— Self  Through  No  Dealers 

Our  only  salesman  is  our  bi(r  fashion  book— new  fftll  and  winter  edition  just  off  the  preSH-- 
contains  authentic  styles.  70  liberal  samples,  suiu  rantrinK  in  price  from  $15  to  »27. 50— ex- 
plains how  we  Mv«  you  bl(  money  on  faultless  tailorins.    Send  tor  your  copy  today  to 

BERNARD,  HEWITT  &  CO.,  m4^V[o..;U^  Chicago 


When  You  Ink  Your  Drawings 

why  be  satisfied  with  a  pen  that  has  to  be  refilled  constantly,  with 
a  waste  of  time  and  effort  ?  No  reason  why  you  should,  since 
you  can  get  a  successful  fountain  pen  for  drafting — something  you 
surely  have  wanted  for  a  long  time. 

Smith's  Fountain  Drawing  Pen 

is  a  positive  success.  It  saves  time  and  ink,  and  enables  you  to  concentrate  on  your 
work  u^ithout  wasting  time  in  getting  ready.  The  reservoir  is  self-filling— hz^  a 
generous  capacity  (about  1000  ft.  of  line  at  one  filling),  and  best  of  all,  the  ink  will  flow 
at  exactly  the  rate  you  want,  without  clogging  up  the  feed  tube.  When  the  nibs 
need  cleaning,  a  quick-opening  device  makes  it  easy. 

The  price  is  only  ^5.00  (leather  sheath  seventy-five  cents  extra).     This  pen 
will  pay  for  itself  many  times  over  in  greater  efficiency  and  saving  of  time. 

Write  for  descriptive  circular 
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for   publication    immediately 

Co..  Studio  1055.  W^ashington.  D.  C. 


We  will  com- 
pose music  to 
your  verses 
and  arrange 
Write   today.       Dugdale 


A  SUGGESTION 

Of  ^/hen  you  are  particularly  impressed  by  any  article  in  TECH- 
NICAL WORLD  MAGAZINE,  mention  it  to  those  who  might 
be  interested  in  it. 

Q  We  shall  always  be  glad  to  send  a  sample  copy  to  any  of  your 
friends  if  you  will  send  us  the  name  and  address  and  mention  the 
title  of  the  article  you  wish  your  friend  to  see. 


I  will  send  for  a  short  while  only  my  25c  book 

Improve  Your  Eyes 

For  10c  stamps  or  coin 

A  high-grade  exercise  and  massase 
method  that  quickly  strengthens  and  beautifies 
the  eyes. 

Also  a  most  beneficial  system  of  exercises  that 
will  improve  the  muscles  of  the  temples  and 
sides  of  face,  thereby  facilitating  mastication 
and  vocal  pronunciation.  Completely  illus- 
trated.    Entirely  without  apparatus, 

MUSCLE  BUILDER 

A  steel  spring  exerciser  and  chest  expander, 
with  a  complete  course  of  twenty-four  selected 
exercises  for  developing  all  the  muscles  of  the 
body.  It  is  equal  to  any  $3.00  exerciser.  My 
price  for  a  short  time  only,  $1.00. 

Prof.  ANTHONY  BARKER 
4300  Barker  BIdg.,  110  W.  42d  St..  N.  Y. 
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^•r^^O  buys  the  Material 
«PO  /  O  to  build  this  home 

This  Is  our  Harris  Home  No.  556 
Semi-Bungalow     Design. 

Easily  built  under  our  guaranteed  no  short- 
age, no  extras  system,  with  positive  accurate 
plans,  6  rooras.batli.laiRG  closets,  modern  stairway, 
inside  finish,  doora  and  windows.  Excellent  layout.  Sound 
construction,    Aichitecturally  correct  in  every  detail. 


INo  Mortey  Down  —  Save  Half  I 


Tl.^  H/t^s-^-ui^Im  Theaboveprice  includes 
I  he  Inaterial:  all  Arst-cfass  lumber 
clear  interior  trim,  clear  floorings,  outside  finish 
and  siiinsles,  No.ldimension  lumber.  Ready  cut 
dior  and  window  fnmes,  inside  door  jambs,  outside  door  and 
window  casinra,  balance  in  lensths  to  work  without  cutting 
or  vvas^e  wherever  possihle.  All  (  lass  in  and  back  puttied— 
saves  labor.  Up-to-date  hardware,  everything  guaranteed. 
Tl%d%  f^ffav  Wedon'twantacentuntil  you 
J  fie  KjrrST »  have  every  piece  unloaded, 
checked  and  inspected.  Pay  us  after  you  get  it. 
?1.00  brings  bine  print  plans,  speciflcations,  ma- 
terial list,  and  delivered  price  to  your  station.  If  the  plans 
do  not  suit,  return  them,  and  50c  will  be  refunded. 

$10,000  Plan  Book  Free  iVt 

necessary  that  you  decide  on  your  home  with  only 
tlie design  above  before  you.  There  are  100  Harris 
homes  in  our  free  plan  book.    Write  today, 
Asl<  for  Free  Boole  of  Plans  DE  210 


HARRIS   BROTHERS  COMPANY 

35th  and  Iron  Sts,  CHICAGO 


Shirley 

President 
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Comfort,  freedom, 
style  and  service 


' '  Satisfaction 
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Be  sure  "SHIRLEY  PRESIDENT' 
is  on  buckles 

The  C.  A.  Edgarton  Mfg.  Co.,  Shirley,  Mass. 


Death  to 

RATS 


vrnTD  TD  All  catches  one  era  dozen.  Automatic- 
The  ■■***'^*  M-MM.n.Mr  ally  resets  itself.  Keceiving  cage 
cnn  be  detached  to  destroy  rats.  Bait  is  protected.  KKIP 
Tl{  AP  catches  and  keeps  the  rats  alive  so  they  attract  others.  Has 
no  springs  to  rust  or  break.    Built  big— strong— simple— efficient. 

You  are  free  from  rats,  their  destructiveness  and  the  fatal 
plagues  they  carry  when  you  get  a  Krip  Trap.  Price,  $2.00. 
Express  prepaid  to  any  part  of  the  United  States.    Bend  for  it. 

Illustrated  folder  of  interesting  and  little  known  facts  about 
rats  and  how  to  outwit  them  sent  free  on  request. 

NOTE— We  have  a  special  proposition  to  agents  and  dealers. 

OSHKOSH  TRAP  &  NOVELTY  CO.,  Dcpt.  B,  OSHKOSH,  WIS. 


inene  collar:) 


Our  free  sample  will  prove  comfort  | 
I  andeconomy.    Send  postal  stating  size 
I  and  whether  you  want  liigh  or  low 
I  collar. 

1  K15VERSIBI.E  COT.I.AR  CO. 
I  Dept.  W  Boston,  Mass. 


MAKING  THE  LOCOMOTIVE 
EFFICIENT 

(.Continued  from  page  261) 

single  fireman.  Of  course,  only  one 
fireman  can  work  at  a  time  in  the  cab 
of  a  locomotive.  On  some  large  en- 
gines two  firemen  are  carried,  one  rest- 
ing while  the  other  shovels  for  dear 
life.  But  even  with  this  arrangement 
it  is  rare  for  more  than  five  thousand 
pounds  of  coal  to  be  fired,  according  to 
the  Association.  When  it  is  known  that 
many  locomotives  much  smaller  than 
the  hug-e  Mallets  described  are  capable 
of  converting  ten  thousand  pounds  of 
coal  an  hour  into  useful  work,  perhaps 
the  importance  of  the  stoker  may  be 
realized.  More  than  a  thousand  me- 
chanical stokers  are  in  use  today,  and 
more  are  being  installed  as  fast  as  the 
shops  can  turn  them  out. 

The  fuel  bill  of  the  American  rail- 
roads in  1912  was  $230,555,544,  which 
was  8.22  per  cent  of  the  gross  earnings. 
Experiments  in  actual  road  service 
under  the  watchful  eyes  of  inspectors 
have  proved  that  locomotives  equipped 
with  mechanical  stokers  will  evaporate 
five  per  cent  more  water  from  a  pound 
of  coal  than  hand-fired  engines  of  the 
same  size.  In  other  words,  the  stoker 
reduces  the  coal  bill  five  per  cent.  This 
rate  of  reduction  applied  to  the  1912 
fuel  bill  would  mean  a  saving  to  the 
railroads  of  $11,527,777.  This  is  not  all 
the  story,  for  locomotives  equipped 
with  stokers  haul  fifteen  per  cent 
heavier  trains  than  similar  engines 
fired  by  hand,  and  make  better  time, 
for  less  time  is  lost  in  cleaning  fires  at 
coal  and  water  stations.  The  steady 
even  distribution  of  fuel  without  open- 
ing the  door  prevents  the  formation  of 
clinkers. 

In  the  modern  locomotive  the  valve 
gear  has  been  removed  from  between 
the  frames  and  placed  outside,  an  ar- 
rangement that  has  many  advantages. 
The  ponderous  valve  gear  is  handled 
by  steam  or  hydropneumatic  reversing 
apparatus,  and  the  same  sort  of  power 
is  used  to  shake  the  huge  grates. 
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3  CUSTOM  SHIRTS  FOR  $S.OO 

I  make  shirts  that  fit  you,  because  I  make  your  shirts  from  your  meas- 
urements  and  guarantee  to  take  them  back  it  they  do  not  satisfy  you. 

I  send  you  100  samples  to  select  from 

I  send  you  measurement  blank  with  rules.    I  send  you  the  finished  shirts 

express  prepaid.     No  ready-made  shiits  in  my  shop,  but  facilities   for 

quick  delivery  of  the  highest  grade  of  custom  work.      Write  for  my 

samples.      (Higher-priced   fabrics,    too.)     Fall   samples   now   ready. 

No  agents. 

CLARENCE  E.  HEAD  (Master  of  Shlrtcraft) 

1 20  University  St..  Ithaca.  N.  Y. 


LOST-AN  INTERVIEW 

What  w.as  it  worth  in  card  ci)st?  It  might  have  paid  the  slight  difference 
in  cost  between  the  best  card  and  any  other  for  the  rest  of  your  natural 
life.  If  a  card  helps  to  get  an  interview  then  the  best  card  is  tlie  best 
help.     What  kind  of  help  do  you  wantf 

PEERLESS  PATENT  BOOK  FORM  CARDS 

are  the  best  cards  the  modem  business  world  has  come  in  contact  with. 

That  means  much.     The  man  is  measured  by  his  card.  ^^^ 

What  is  your  measure?    What  salesman  would  write     ^^^^^^M  ^^^ 

across  his  card  :  "I  am  an  inferior  salesman  with   ^^^^^^^^^^M^mnr 

inferior  ifoods!**  Would  you  do  that?   But        ^^^^^^^^^^^^B  ('nrd 

what  doesan  inferiorcardindicatc?  It  ^^^^^^^^^^^^^^^^^^^ 

is  inferior  ^oods.    He  has  used      ^^^^^^^^^^^^^^^^^^^^^H   Ca»^ 

an  inferior  article  to  seek  an 

interview.     Surely  the   best 

men  selling"  the  best  goods 

would  not  use  such  an  article. 

That  is  natural,  logical,  psy- 

cht^Iogical.     Peerless  Patent  i 

Book  I-'orm  Cards  are  carried  / 

in  books  and  the  cards  are| 

detached  one  by  one  as  used.  

All  edsres  are  perfectly  smooth;  all  are  flat,  perfect,  clean,  elegant, 
pressive  and  there  is  no  waste. 

Hond  today  for  Nample  book  and  HRttflfy  yonr«eir.    Kit  your  mea^nr^. 
TIIK  JOHN  It.  UIfi(4L\S  CO.,  KnpravprM.  Plat*-  Printert,  ni«>  Kmho*>t«eni 
F»t«»)li'*hi'd  1H5S  7i>-H|   Fast  .idam«  Strppt,  rhieapo 


SPEAK  A  FOREIGN   LANGUAGE!!! 

The  European  war  has  created  a  ^reat  demand  and  unlimited 
opportunities  for  those  who  know  Spnnlsb.  Freneh,  Ornnkn  or 
Italian.    Now  is  the  time  to  better  your  position  or  increase  your 

business.    Yiu  can  learn  quickly  and  easily,  at  home,  during 

spare  moments  by  the 

LANGUAGE-PHONE  METHOD 

And  Koseutbal's  Practical  Lilugrulstry 

You  simply  listen  to  the  living  voice  of  a  native  professor 
pronounce  the  foreign  language  over  and  over,  until  you 
know  it.  Grasp  this  opportunity  I  Write  today  for  Book- 
let, particulars  of  free  trial,  easy  payments. 

The  Liansruagre-Plione  Method 
ne  2  West  45th  Street,  New  York 


»;4  rutuaiu  II 
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Difficult  and  Rejected  Cases  Solicited 

30  year*  active  practice.     Experienced,  personal, 
conscientious  service.    Book  explaining  terms  free 

e:.  g.  sigge:rs 


Box  12.  N.  U.  Building 


Washington,  D.  C. 


Work  Your  Way  Through  College 

I  have  a  plan  whereby  you  can  pay  all  expenses  and  still  have  the 
greater  part  of  your  time  left  for  your  actual  school  work.  To  be  sure 
my  plan  means  work  on  your  part,  but  it  is  dignified  work,  pleasant 
work,  and  very  profitable.  It  is  work  that  such  men  as  the  Emperor 
Napoleon,  James  G.  Blaine,  George  Washington,  Abraham  Lincoln, 
and  others  of  their  kind  have  done  in  their  youth. 

This  is  an  unusual  opportunity  for  ambitious  men,  of  energy,  in- 
dustry, and  grit,  to  put  themselves  on  the  pathway  to  the  big  places  of 
the  world,  by  getting  as  a  starter  the  education  that  they  must  have. 

The  work  is  simple:  it  does  not  require  any  special  knowledge— 
merely  perseverance.  If  you  have  that,  you  can  succeed.  Write  for 
particulars. 

CIRCULATION  MANAGER 
5786  Drexel  Ave.  ChicaKO,  III. 


Speed  Changed — 
Quick  as  a  Flash 


Just  a  push  on  the  shifter  pin  changes 
the  speed  to  fast  or  slow  without  remov- 
ing drill  from  the  work;  scarcely  stopping. 

No    complicated     adjustment! 

Nothing    intricate!      This 

"Yankee"   Plain  Hand  Drill, 

No.    1445,    is  built    for   quick, 

rapid  work,  a  labor  saving  tool 

for  the  busy  man,   a  drill  that 

can  be  depended  upon  because 

every   part   is   made   with 

"Yankee"    care    and 

precision.     The   spindle 

gears  have  extra  strong 

cut  teeth.     A  convenient 

magazine  for  drill  points 

in  the  handle.    3  positions 

of  the   ratchet   shifter  — 

fast,   slow,   or  locked  for 

changing  drills. 

Appreciated 
by  the  man 
who  is  on 
the  job — are 

YANKEE" 
TOOLS 

"YANKEE" 

Plain  Hand   Drill 

3  inv/  chuck,  No.  1 445;  or  2  Jaw 
chuck.  No.  445  — Price  $3.00 

The  smallest  of  the  "Yankee"  hand  drills  is 
the  No.  1430.  A  little  hustler;  small,  compact, 
light;   and   strong    and  durable  —  Price  11.75. 

YOUR  DEALER  CAN  SUPPLY  YOU 

Write  for  "  'Yankee*  Tool  Book"  Free.  For 
mechanics  and  householders.  "  'Yankee' 
Tools  in  the  Garage."     Free  for  motorists. 

NORTH   BROS.  MFG.  CO. 

Philadelphia,  Pa. 
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OUR  TWELVE  GREAT  SCIENTISTS 

{.Continued  from  page  2SS) 


had  bent  their  minds  to  the  production 
of  moving  pictures  upon  a  screen,  but 
they  had  not  gone  very  far.  Edison's 
solution  of  the  problem  involved  the  pro- 
duction of  a  camera  in  which  twenty  to 
forty  miniature  photographs  could  be 
taken  in  a  second.  This  camera,  con- 
structed in  1889,  and  the  processes  ac- 
companying it,  fixed  a  standard  for  se- 
curing pictures  of  objects  in  motion,  and 
whatever  changes  have  been  made  in 
them  have  been  mere  mechanical  refine- 
ments. Edison's  patents  now  rule  the 
industry  and  all  the  leading  American 
manufacturers  pay  royalties  to  him. 

To  intermix,  as  Edison  has  done,  in  so 
large  a  way  in  a  business  of  such  amazing 
growth  as  that  of  motion  pictures  was 
to  place  him  in  the  forefront  of  buzzing, 
whirling  modernity.  There  are  today 
probably  one  hundred  thousand  persons 
directly  or  indirectly  engaged  in  the  pro- 
duction and  exhibition  of  motion  pictures 
in  this  country.  The  investment  of 
capital  it  represents  has  been  so  great 
and  so  rapid  that  it  is  hardly  possible  to 
estimate  the  total,  but  if  it  is  not  already 
a  billion  dollars  it  will  not  be  long,  at  the 
present  rate  of  expansion,  before  it 
reaches  that  figure.  Consider  the  many 
interests  and  the  great  variety  of  occu- 
pations it  involves — the  studio  workers 
and  scene  producers,  the  camera  men,  the 
army  of  writers,  the  stock  actors  to 
whom  an  entirely  new  field  has  been 
opened,  the  hosts  of  supernumeraries, 
the  horses,  and  the  people  who  supply 
the  great  range  of  equipment  and  acces- 
sories— all  this  pulsing  expanding  activ- 
ity— the  men  and  women  it  sends  hither 
and  yon,  the  mouths  it  feeds !  And  then 
remember  that  this  is  but  one  way  in 
which  he  has  been  at  work. 

The  perfection  of  the  storage  battery 
for  the  use  of  railway  cars  involves  the 
matter  of  weight  and  the  increase  of 
power.  As  it  stands,  the  battery  works 
wonderfully  well.  It  is  in  successful  use 
for  the  propulsion  of  street  cars  in  New 
York  and  other  cities,  and  it  hauls  trains 


on  a  few  of  our  railways  and  on  one  in 
Cuba.  When  the  problems  of  decreased 
weight  and  increased  power  have  been 
worked  out,  together  with  some  others 
of  minor  importance,  the  battery  will 
come  into  more  general  use.  At  the 
West  Orange  shops  it  is  confidently  be- 
lieved that  Edison  will  soon  be  able  to 
drive  automobiles  by  electricity  in  a  far 
more  effective  way  than  is  done  at 
present.  He  has  devoted  much  time  of 
late  to  experiments  in  this  direction,  with 
every  assurance  of  ultimate  success. 

Surely  the  world's  debt  to  this  great 
inventor  is  vast,  and  particularly  for  the 
encouragement  his  work  has  given  to  the 
development  of  its  natural  resources. 
For  example,  consider  the  wonderful 
growth  of  the  copper  industry  which  was 
largely  due  to  the  great  demand  for  that 
metal  in  the  telephone,  electric  light,  and 
electric  power  trades.  All  down  the  line 
of  modern  construction  the  expanding  in- 
fluence of  Edison's  genius  has  been  felt. 
But  for  his  great  ideas  and  the  Homeric 
work  of  carrying  them  out,  there  would 
have  been  no  such  demand  for  steel,  iron, 
zinc,'  brass,  nickel,  platinum,  rubber, 
glass,  silk,  cotton,  porcelain,  paper,  slate, 
marble,  and  many  other  things,  as  is  the 
case  today. 

Finally,  contemplate  the  influence  and 
effect  of  these  titanic  activities  upon  the 
race.  What  an  epic !  In  it  one  sees  the 
going  forth  of  toiling  masses  to  subdue 
the  earth  and  make  it  yield  up  its  hidden 
treasures  of  light  and  power  and  heat 
and  all  the  resources  that  the  new  civili- 
zation needs  to  speed  it  on  its  triumphant 
way.  One  hears  the  tramp  of  armies  of 
men  and  women  going  out  to  do  battle 
for  that  higher  and  nobler  order  of  things 
which  the  far-seeing  eye  of  Science 
clearly  visualizes  for  the  human  race. 
And  with  so  many  of  these  new  and  pow- 
erful agencies  is  the  name  of  Edison  so 
inseparably  associated  that  it  is  no  won- 
der he  has  proudly  remarked : 

"Well,  I  have  been  mixed  up  in  a 
whole  lot  of  things,  haven't  I  ?" 
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IhelRWINBi 


A  Bit  of  Toughest  Steel! 


"Stamped  on  the 
thank  of  every 
genuine  IRWIN 
BIT." 


T 


That's  what  you  get  when  you  buy  a 
genuine  "IRWIN."     A  bit 

that's    trip-hammer  _.^_ 

forged  from  one    _     ^^^ESSM^^^^^^^  ®^ 

soHd  piece  ^^^S^^^S^  Irwin  Cruci- 

ble Steel  —  a  bit 
whose  cutters  are  hand- 
filed  to  perfection — a  bit  that  you 
can  rely  upon  to  stand  up  under  all  the 
yanking  and  straining  you  may  put  it  to.    Insist 
on  getting  the  genuine  "IRWIN  — look  for  the  trademark. 

THE  IRWIN  AUGER  BIT  CO. 

WILMINGTON,  OHIO 


ROCKWOe 

Paper 
Frictions 


D 


Important   to 
the    Designer 

FRICTION  TRANSMISSION,  dis- 
placing toothed  pears  at  the  right 
point,  provides  unlimited  flexibility  of 
speed,  permits  quick  starts  and  sudden 
stops,  eliminates  noise  or  liability  of 
breakage  and  results  in  an  appreciable 
saving  of  power. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet.  "Friction  Transmission, ' '  eivcs 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  Englith  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


The  Bolt 

you  need 


Sebco  Expansion 
Bolts  and  Screw  An- 
chors are  the  only 
means  of  making  per- 
manent, enduring  fasten- 
ings to  hard  substances. 


SEBCO 


Expansion  Bolts  will  not  work  loose.  Their 
shields  expand  and  hold  fast  under  all  conditions. 

Sebco  Screw  Anchors  are  for  the  same 
purpose  but  for  fastening  smaller  fixtures  to 
tile,  etc. 

Write  for  samples.  You  can  adjust  them 
yourself,  easily.   They're  well  worth  a  postal. 

Our  goods  are  carried  by  dealers  everywhere. 

STAR  EXPANSION  BOLT  CO. 

147-149  Cedar  St.  NEW  YORK 


Here's  a  SCIENTIFICALLY  SHAPED  "RED  DEVIL"  PLIER 

The  handles  fit  your  hand  just  like  a  glove — no  pinch,  no  rub — It's  Red  Devil 
No.  942.  5-iuch  diaKonal  side  cutter.  Drop  forged  tool  steel— Gun  metal  fin- 
ished—Dentyne  milled  handles  that  assure  a  perfect  grip.  Get  one  from  your 
local  dealer.  If  yon  can't,  send  us  80o,  and  ONE  sample  pair  only  will  be  sent 
you  postpaid. 

Send  for  booklet  of  3000  Red  Devils 

SMITH  &  HEMENWAY  CO.,  Inc.,   14S  Chambers  Street,  NEVST  YORK 


Engines  of  both  2-oycle  and  4-cycle  type" 

for  boats  of  all  sizes.     Material  and ' 

workmanship    absolutely    guaranteed.- 

We    are    largest    builders    of    2-cycleT 

marine  enpines  in  the  world  and  theret 

are  over  1000  dealers  who  sell  Gray  En-( 

gines  and  give  Gray  service.    Write  to-  .  ,_ 

day  for  our  three  valuable  books  phoiit  Gray  Motors  and  complete  1 

Motor  Boata.    CRAY  MOTOR  CO..  10302  tnj  MiHr  Blilt..  Belreil.  Mich. 


[SUPtRlOW     SINCI     19041 

Over  100,000  in  Use 

M  ostly  sold  Ihroii  gh  recommendation 

For  Perional  Desk  or  General  Office 

It  checks  mental  calculations 

Buy  Through  Your  Stationer 

■Writh  fok  10-Day  Trial  Offer 

T.  GANCHER  A.  A.   M.  CO. 
148  Duane  Street  New  York 


^Golden  Gem 

^  PORTABLE         J 

r    Adding  Machine 


LflQ. 
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WhylCan 
Make  Lower 


EnginePrices 


'} 


#:• 


m 


From  An 

Engine 

Specialist 

Witlx  my  own 
hands,  27  years 
ago,  I  made  my 
own  first  engine, 
and  gave  it  my 
own  name.  Ever 
since,  I  liave  per- 
sonally supervised 
my  own  .''rictory. 
I  know  every 
WITTE  engine, 
Insideandout.tliat 
leaves  my  factory. 
I  am  the  only 
man  in  the  United 
btates  who  makes 
his  own  engines,  in 
Ills  own  debt-free 
factory,  from  his 
own  designs,  using 
his  own  siiecial 
machinery  and 
selling  his  entire 
output  under  his 
own  name — direct 
from  factory  to 
user  only. 
I  have  built  the 
WITTE  engine 
of  fewer  pans  and 
so  have  made  it 
longer  lastingf; 
more  easily  under- 
stood, and  more 
easily  managed ; 


least,  it  takes  less 
.  luel  per  horse- 

^tS^'JV     power  hour,  on 
Si^Si^'A^      account  of  its 
fewer    and 
simpler  mov- 
ing parts. 
ED.  H.  WIHE 


1 


My  latest  prices  are  fonthe  best  engines 
I  ever  made.  And  for  over  27  years, 
WITTE  engines,  in  all  parts  of  the  world, 
at  all  kinds  of  work,  have  proven  them- 
selves of  the  highest  quality. 

Recently  I  have  expended  many  thousands  of 
dollars  in  enlarging  my  factory  to  more  than 
double  its  former  capacity,  and  for  specially 
designed  machinery  of  the  latest  types  to  reduce 
my  cost  of  production  while  still  maintaining  the 
high  standard  WITTE  quality.  Then,  too,  I  have 
my  own  natural  gas  well  which  furnishes  me  free 
power,  light  and  heat.  I  share  these  advantages 
with  every  customer  by  making  the  lowest 
prices  possible  for  strictly  high-standard  engines. 

WITTE  Engines 

Kerosene,  Distillate,  Gasoline  &  Gas 

Sold  only  Direct  from  my  Factory  Doors  to  the  User's  Hands! 

No  matter  what  kind  of  work  nor  how  much  of  it  there  is 
to  be  done  there  is  a  WITTE  Engine,  stationary,  portable, 
skidded,  or  special  saw  rig,  of  just  the  size  and  style  that  is 
best  suited  for  that  particular  work. 

Whatever  size  or  style  you  select,  it  is  guaranteed  to  stand 
up  under  years  of  hard  wear  and  deliver  steady  power  for 
the  lowest  fuel  cost.  So  simple  in  construction  that  you  can 
easily  understand,  start  and  run  it,  whether  you  are  expe- 
rienced with  an  engine  or  not. 


WITTE  Kerosene  En^'ine — Stationary 
Burns  Kerosene,  Distillate 
Solar  Oil,  Toppines  and  nil 
fuels  of  like  grades  Also 
Gasoline,  Naphtha  and  O  is 


Get 


WITTE  GascUne  and  Naplitlia 
Engine— Stationary 

Shown  mounted  on  iron 
sub-base,  which  makes  a  per- 
manent foundation  where  it 
is  impractical  to  use  masonry 
construction. 


My  Complete  New  Offer  and  Copy 
of  My  New  Book  FREE 

You  should  have  a  copy  of  my  new  Book  — 
HOW  TO  JUDGE  ENGINES.    Explains  how  to 
start  and  keep  an  engine  running — how  little  it 
costs,  and  how  easy  it  is,  under 
my  liberal  easy  terms  and 
sales  plan,  for  any  WITTE 
engine  to  earn  its  own  cost 
J  while  it  is  being  paid  for. 
Mail  coupon  today  and  I  will 
send  you  the  whole  WITTE 
story  by  return  mail. 

ED.  H.  WITTE 

WITTE   IRON  WORKS  CO. 

2129  Oakland  Avenue 

Kansas  Cltv.  Mo. 


Latest 
WITTE 
Engine     ' 
Prices: 

(On  account  of 
wir  conditions. 
8  ibiecttoch.mge 
without  notice.) 

2  H-P  $34.95 
4n-P    69.75 
6  HP    99.35 
S  H-P  139.65 
12  H-P  219.90 
16  H-P  298.80 
22  H-P  399.65 
Portable  and  Saw- 
rig  Outfits  propor- 
tionally low 

WITTE  prices 
make  you  a  good 
profit  right  on  the 
first  cost  and  give 
you  the  satisfaction 
and  protection  of 
dealing  direct  with 
the  maker.  I  give 
a  Hberal 

5- Year  Guaranty 

on  the  t  fTu  ienc  v  and 
durability  of  every 
engine  I  ship.  i 


IVIAIL  THIS  COUPON  TODAY 


I 


ED.  H.  WITTE,  Witte  Iron  Works  Co. 
2129  Oakland  Ave.,  Kansas  City,  Mo. 

With  no  obligation  on  my  part  I  should 
like  to  receive  your  latest  and  finest 
Engine  Book,  with  your  new  liberal 
Selling  Plan. 


Name , 


Address. 


I 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


TECIJXJCAL    WORLD    MAGAZINE 


319 


Get  Your 
Canadian  Home 

from  the, 

Canadian  Pacific 


I'OUR  new  home  is  ready  for  you  in  the  fertile  Canadian  West,  with 
its  magnificent  soil,  good  climate,  churches,  public  schools,  good 
markets,  good  hotels,  unexcelled  transportation.  Take  20  years 
to  pay.  And  call  on  us  for  a  long  time  loan  of  $2,000  for  farm  improvements, 
if  you  want  it. 

This  land  is  offered  only  to  farmers  or  to  men  who  will  actually  occupy 
or  improve  it.  We  make  our  prices,  terms  and  development  assistance  so 
attractive  because  we  want  to  interest  settlers.  Come  where  you  can  own  10 
acres  for  every  acre  you  now  cwn  or  farm;  where  every  acre  will  produce 
double  what  a  worn-out  acre  produces  an5rwhere.  Mother  Earth  provides  no 
better  land  than  this  rich  virgin  Canadian  soil.  The  enormous  crop  yield 
per  acre  proves  this  every  season. 

We  Give  You  20  Years  to  Pay 

We  will  sell  you  rich  Canadian  land  for  fromSll  to  ff30  per  acre— in  irrigraHon  districts  from  $35  to  $55.  You 
need  pay  only  vne-twentieth  down.  Think  of  it— only  mie-tweniteth  down,  and  the  balanc>*  in  19  equal  annual  pay- 
ments with  interest  at  6'^;,.  Long:  before  your  final  payment  comes  due  your  farm  will  have  paid  for  itself 
over  and  over  agrnin.  Many  good  iartners  in  Western  Canada  have  paid  for  their  farms  with  one  crop.  Here 
are  some  of  the  startling  features  of  the  most  remarkable  land  offer  you  have  ever  read: 

We  Lend  You  $2,000  for  Farm  Improvements 

This  offer  of  a  loan  up  to  $2,000  is  for  farm  development  only,  with  no  other  security  than  the  land  itself,  and  shows  onr 
confidence  in  the  fertility  of  the  soil  and  in  your  ability  to  make  it  produce  prosperity  for  you  and  traffic  for  our  lines.  This  loan 
will  help  you  in  providing  buildings,  fencing,  sinking  well  and  breaking,  and  you  are  given  twenty  years  in  which  to  fully  repay 
Interest  only  6%.  -_  t'Ol  W  f*» 

Advance  Live  Stock  on  Loan  Basis 

In  the  case  of  the  approved  land  purchaser,  we  will  advance  cattle,  sheep  and  hogs  up  to  the  value  of  $1,000 
on  the  basis  of  the  settler's  note  witli  interest  at  8%,  to  enable  him  to  develop  more  rapidly,  on  the  right  basis 
of  mixed  farming.  After  Dec.  31,  1914,  the  $2,000  Improvement  Loan  and  the  $1,000  Cattle  Advance  will  apply 
only  to  land  in  the  irrigation  block. 

Farm  Made  Ready  by  Experts  if  Desired 

If  yon  want  a  place  already  established,  select  one  which  our  Dcpartmentof  Agricultural  Experts  has  devel- 
oped. On  our  improved  farms,  house  and  other  buildings  are  up,  well  is  dug,  farm  fenced,  fields  cultivated 
and  in  crop.  All  waiting  for  those  who  want  an  immediate  start  and  quick  results— all  planned  and  completed 
by  men  who  know— our  own  agricultural  experts.  Take  20  years  to  pcy  if  ycu  want  to.  We  give  free  service 
— expert  service— the  valuable  assistance  of  great  demonstration  farms,  in  charge  of  agricultural  specialists 
employed  by  the  Canadian  Pacific  for  its  own  farms.    This  service  is  yours— free. 

This  Great  Offer  is  Based  on  Good  Land 

The  Canadian  Pacific  offers  you  the  finest  land  on  earth  for  ^frain  growing,  cattle,  hog,  sheep  and  horse 
raising,  dairying,  poultry,  vegetables  and  general  mixed  farming— irrigated  lands  for  intensive  farming— non- 
irrigated  lands  with  ample  rainfall  for  mixed  and  grain  farming.  Remember,  these  lands  are  located  c7i  or 
■near  established  lines  of  railway,  near  esUiblished  towns.  And  you  can  start  on  an  irrigated  or  non-irrigated 
farm,  improved  or  unimproved. _^^_  

Your  new  home  and  your  fortune  are  ready  'for  you  in  the  famous, 
fertile  Canadian  West,  with  its  magnificent  soil,  good  climate,  churches, 
public  schools,  good  markets,  good  hotels,  unexcelled  transportation— and 
20  years  in  which  to  pay  for  your  farm  and  repay  the  improvement  loan. 

Here  is  the  Last  Best  West— where  your  opportunity  lies.  Don't  delay. 
Mail  the  coupon  here  at  once.  The  best  land  will  be  taken  first— so  time  is 
precious  to  you.    Write  today. 


H.E.  THORNTON,  Colonization  Agent 
Canadian  Pacific  Railway,  Colonization  Department 
112  West  Adams  Street,  Chicago,  111. 
FOR  SALE — Town  Lots  in  all  growing  towns,  on  lines  of  Canadian  Pacific  Railway. 
Ask   for   information   concerning  Industrial  and  Business  openings  in  tbesg  towns. 


□  Irrigation 
Farming 
□  Bool(  on 
Manitoba 


D 

□  Information  on  Business  and 
Industrial  Opportunities 

(Make  a  cross  in  the  square  opposite  the  book  wanted.) 
H.E.  THORNTON,  Colonization  Agent, 
Canadian  Pacific  Railway,  Colonization  Dea 
partment,  1 12  West  Adams  St.,  Chicago 

Please  send  the  books  indicated  above . 

Name. • •••.........».. 

Address. ■ 

Town State. 


Kindly  mention  Technical  World  Magazine  zvhen  writing  advertisers. 
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Don^t  wait  for  the  boss  to  fire  you 

Don't  hold  on  to  your  small  job  like  grim  death  because  you  are 
afraid  you  can't  get  another.  Many  a  good  man  has  lost  his  nerve  and 
his  opportunity  simply  because  he  was  willing  to  let  "well  enough  alone." 

The  man  with  the  small  job  never  knows  just  where  he  stands.    He  never 

knows  what  payday  he  will  find  the  "blue  ticket" 
in  his  envelope.  He  is  simply  one  of  the  crowd 
who  are  hired  when  times  are  good  and  fired  when 
times  are  bad. 


Your  Opportunity  Coupon 


Mark  the  position  you  want 
and    mail    the    coupon    now 


The  American  School  can  train  you  to 
get  and  hold  a  good  job 

The  American  School  of  Correspondence  was  established  seventeen 
years  ago  for  the  benefit  of  the  ambitious  man  with  the  small  job.  This  great 
School  makes  it  possible  for  you  to  obtain  the  training  you  need  to  get  a  well 
paid,  permanent  job,  without  leaving  your  home  or  giving  up  your  present 
work.  No  matter  where  you  live,  the  American  School  will  train  you  in 
any  branch  of  Engineering,  Business  and  Law,  or  prepare  you  for  entrance 
into  any  resident  college. 

The  American  School  will  tell  you  the  best  and  quickest  way  to  better  your 
condition  and  earn  more  money.  Just  check  and  mail  the  coupon— there  in  no  ob- 
ligation. Don't  let  another  year  plip  by  and  find  you  in  the  same  old  job  and  with- 
out prospects  for  a  better  one.  The  American  School  does  not  employ  agents  or 
collectors.    All  of  our  business  is  done  as  we  teach— strictly  by  correspondence. 

American  School 

^    11  of  Correspondence.  Chicago.  U.S.A. 


This  school  has  no  connection  with  any  other'  school  using  the  name  "American* 


.Electrlcftl  Engineer 
. . .  .Elee.  Light  &  Power  Snpt. 
....Hydroelectrie  Engineer 
....Xeleplione  Engineer 
....Arehiteet 

....Arehitectnriil   Draftsman 
....Building  Contractor 
....Building  Superintendent 
....Structural  Kngineer 
....Structural  Draftsman 
....Mechanical  Engineer 
. . . .Mechanical  Draftsmaa 
....Civil  Engineer 
....Steam  Kngineer 

•  •..Shop  Foreman 

•  •..Shop  Superintendent 

•  •..Sheet  Metal  Drattsman 


.•.Lawyer 

•  •  Business  Law 

...  Business  Manager 

•  ..Auditor 
...Accountant 

. .  .Cert'f 'd  Public  Aco'nt 
...Private  Secretary 
...Stenographer 
... Bookkeeper 

•  •.Fire  Ins.  Inspector 

•  •.Fire  Ins.  Adjuster 
...Fire  Ins.  Expert 

•  •.Sanitary  Engineer 

•  ••Plumber 
...Reclamation  Eng. 
...Textile  Ross 

. . .  College  Preparatory 


We  also  prepare  for  civil  serrlco  examinations  in  all 
engineering  subjects 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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^jvietde  in.  Americet" 

"d^Intematienal 
Encyclopaedia 
•  2nd  Edition- 

Do^d-  Mead  6  Company*  Publisl\ers 

REVISED  RE-WRITTEN  ENLARGED 

Editors        (FRANK  MOORE  COLBY,  M.A. 
of  the         \  TALCOTT  WILLIAMS,  LL.D.,  L.H.D.,  LItt.D. 
Second  Edition  I  Director,  School  of  Journalism,  Columbia  University 

You  Need  An  IVT/^Tl/'  More  Than 
Encyclopaedia   l^V-/  W     Ever  Before 

The  War  raises  unusual  questions  daily.     For  instance: 

What  is  a  Mitrailleuse,  Maxim,  Machine  What  are    Moujiks,  Turcos,  Algerians,  What  are  the  "  Rules  of  War,"  and  who 

Gun,  Mortar,  Siege  Gun,  Howiizer?  Senegalese?  signed  them? 
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bors ^  great  prosperity  comes  upon  us. 

The  Editors. 


Georpe  H.  Cushinsr,  author  of  "Prosperity  in 
America,"  is  a  recognized  authority  on  trade 
and  finance— a  man  who  has  thought  deeply 
on  the  problems  which  America  faces  today. 


PROSPERITY 


By  George 


Europe's  misfortune  is  America's  opportunity — not  an  opportunity  selfishly 
and  ruthlessly  to  seise  the  commerce  built  up  by  the  warring  nations,  but  an  op- 
portunity to  put  our  vast  resources,  our  tremendous  c-apital,  and  the  initiative  and 
enterprise  of  our  business  men  at  the  service  of  the  world.  In  this  article  Mr. 
Gushing  shows  how  the  zuay  has  been  paved  for  this  great  zvork — zuhat  methods 
we  must  employ  and  zvhat  steps  have  already  been  taken  to  give  us  the  balance 
of  commercial  pozver  among  the  nations. — The  Editors. 


THE  instant  Germany,  to  save 
a  hundred  miles  in  its  dash 
for  Paris,  cut  across  Belgium, 
everyone  knew^  that  England 
would  not  remain  neutral. 
That  spelled  the  conflagration  which 
all  Europe  has  expected  for  a  genera- 
tion. The  instant  this  general  war 
became  a  fact,  every  American  gave 
rein  to  his  commercial  imagination  and 
shouted : 

"Now,  when  Europe  is  crippled,  is 
the  time  for  us  to  seize  the  world's 
markets." 

Then,  they  localized  "the  world's 
markets"  and,  unconscious  of  the  limi- 
tations thus  voluntarily  imposed  on 
themselves,  exclaimed : 

"On  to  South  America !" 

For  the  first  two  weeks,  the  daily 
and  trade  newspapers  did  hundreds  of 
millions  of  dollars  of  imaginary  busi- 
ness yearly  with  Argentina,  Brazil,  and 
Chile.  They  made  these  agricultural  and 
only  partially  developed  countries  pro- 
duce a  stupendous  revenue.  By  the  end 
of  the  third  week,  during  which  this 
fever  raged,  a  traveling  salesman  from 
Iowa  began  to  pack  his  trunks ;  he  hoped 
immediately  to  be  sent  down  there  to  sell 
goods.  He  even  had  figured  out  how 
much  money  he  would  need  for  traveling 
expenses.  He  advertised  his  ambition 
and  the  newspapers  made  an  institution 
of  him.    This  brought  the  whole  scheme 
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down  out  of  the  clouds.  Business  men 
understand  what  complex  machinery 
of  organization  must  support  the  trav- 
eling salesman's  expense  account.  They 
hesitated.  This  new  light  did  not  dim 
the  glowing  picture  which  men  had 
painted ;  it  merely  brought  out  more 
detail  and  told  what  must  be  done  to 
gain  the  big  reward. 

But  manufacturers  learned,  after 
studying  the  Government's  figures, 
that  the  whole  of  South  America  buys 
from  and  sells  to  Europe  just  about  half 
what  the  United  States  does  every 
year.  They  particularly  found  that  our 
southern  neighbors,  in  order  to  get  the 
money  with  which  to  buy  from  England, 
Germany,  France,  Russia,  and  all  the 
others,  must  first  sell  something  to  them. 

The  manufacturers  turned  their  eyes 
back  home.  They  saw  that  the  United 
States  must  take  the  place  of  Europe  in 
supplying  a  vast  need  for  many  things  at 
home.  They  saw  that  the  "export"  busi- 
ness which  the  United  States  will  do  with 
itself  is  more  than  twice  as  big  as  any 
trade  it  will  develop  with  South  America. 

Thus,  the  United  States,  about  to 
plunge  in  the  dark,  stopped  to  think. 
And,  when  it  thought,  it  discovered 
two  things.  One  of  them  was  that  if 
we  want  trade,  we  must  pay  the  price. 
The  other  was  that  our  business  future 
is  not  only  twice  as  big,  but  tenfold  bigger 
than  we  at  first  thought.    That  is,  we 


for  AMERICA 

H.  Gushing 


Out  of  New  Orleans  for 
South  America 
When  the  flasr  was  raised  on  the 
first  boat  whicli  sailed  for  the  South 
after  war  in  Europe  was  declared. 
American  business  men  bejran  the 
campaifirn  to  shoulder  the  world's 
work. 


Coal  is  one  of  the  common  necessi- 
ties of  all  mankind.    It  is  used  in 
exactly  the  same  way  and  for  the 
.same  purposes  everywhere.    To 
sell   it   involves  but   few   fine 
points   in  merchandising. 
South  America's  coal 
came    from    Eng- 
1  a  n  d  and  Ger- 
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will,  in  part,  take  the  place  of  Europe, 
as  merchant  and  manufacturer  to  most 
of  South  America,  but  we  will,  mean- 
while, play  the  same  role  for  other 
countries  as  well — China  and  Africa, 
for  example.  Also,  we  will  take  the 
place  of  Europe  permanently  as  mer- 
chant and  manufacturer  for  ourselves, 
touching  those  things  which  we  have 
bought  from  ''abroad".  In  a  word,  we 
will  come,  for  the  first  time,  to  have  a 
foreign  trade  policy.  We  will,  in  the 
next  few  years,  complete  our  home 
program. 

It  cannot  with  any  truth  be  said  that 
we  have  so  soon  developed  a  foreign 
policy.  However,  two  incidents  give 
an  idea  of  what  will  be  its  main  char- 
acteristics. 


many.  When  those  nations  went  to 
war,  our  coal  producers  expected  that 
both  countries  would  let  their  foreign 
coal  trade  collapse.  Still,  we  knew 
that  the  steamships  on  South  American 
rivers,  the  railways,  the  electric  light 
and  gas  companies,  and  the  fac- 
tories would  require  coal.  Even  our 
most  sober  merchants  expected  that 
our  coal  trade  to  the  south  would  jump 
from  practically  zero  to  a  volume  meas- 
ured by  the  huge  sum  of  fifty  million  dol- 
lars a  year.  To  get  a  chance  at  some  of 
that  money,  nearly  everyone  wanted  to 
become  a  coal  exporter.  The  unscrupu- 
lous dealer  was  about  to  open  shop  next 
door  to  the  responsible  merchant;  the 
tyro  was  to  try  conclusions  with  the  man 
of  some  experience. 

i?9 


Industry  at  Amirican  Docks 
Wtu'ii  war  was  declared  in   Europe 
our  coastal  shippintr  points   at  once 
!       began  to  buzz  uith  anticipation. 


On  the  'Change 
"One  coterie  of  financiers  connected 
with  the  New  York  Produce  Exchange 
has  decided  to  buy  farm  products  from 
South  America  and  sell  them  to  all  the 
world." 


Off  the  Water  Front  at  Rio 

South    America   has  surplus   food  in 

quantities  to  sell  and  some  one  must 

market  it.    Rio  de  Janeiro  is  the  queen 

city  of  Brazil. 
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Then,  everyone  in  this  curious  med- 
ley awoke  to  the  fact  that  England  had 
not  quit  the  field.  It  was,  for  the  time, 
only  half  in  the  European  war;  it  was 
still  more  than  half  in  trade.  It  recog- 
nized the  present  obligation  to  fight; 
it  recognized  quite  as  much  the  need 


customers,  a  few  of  our  larger  coal 
merchants  saw  that  they  could  learn 
from  England  how  to  take  care  of  Ger- 
many's share  of  that  trade.  Also,  with 
true  Yankee  shrewdness,  they  saw  an- 
other thing.  As  England  is  drawn 
further  into  war,  it  will  be  compelled  to 
withdraw  more  from 
trade.  They,  as  Eng- 
land's understudy,  will 
know,  then,  how  to  take 
England's  place. 

That  is,  in  coal  we  are 
not  plunging  into  South 
America  in  the  dark ;  we 
are  feeling  our  way 
slowty.  Once  familiar 
with      the      details      of 


"When  the  War  Began,  the  Steel  Business  of  thb 
United  States  Came  Very  Near  to  Stopping.  One 
OF  the  Elements  \s  Bessemer  Steel  Is  Ferroman- 
ganese.  We  Had  Obtained  This  Mainly  from 
Europe" 

to  have  some  business  upon  which  to 
fall  back  when  the  war  should  end.  It 
continued  to  ship  to  South  America 
what  coal  it  could  spare.  Then,  one 
of  its  biggest  coal  syndicates  came  here 
to  buy  our  coal  to  supply  its  own 
contracts.  This  syndicate  openly  pro- 
posed to  keep  its  hold  on  its  markets 
with  our  product. 

Our  conservative  coal  men,  instead 
of  resenting  such  tactics,  participated 
in  the  development  with  a  sigh  of  relief. 
They  saw  that  the  need  to  compete 
with  England  would  kill  off  our  mush- 
room exporting  companies.  Also,  they 
saw  that,  to  have  been  forced  to  take  the 
place  of  both  England  and  Germany, 
without  anyone  to  show  us  the  way, 
would,  in  all  probability,  have  been  to 
"bite  off  more  than  we  could  chew". 
It  would  have  presented  untold  oppor- 
tunities for  making  costly  mistakes. 
When  England  volunteered  to  show  us 
the  way  if  we  would  but  supply  her 
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Ninety  Feet  of  Glowing  Metal  in  a  Steel  Mill 

Very  striking,  still  we  have  been  far  behind  Germany  in 

efficient  steel  production. 


financing,  shipping,  selling,  and  distrib- 
uting, we  can,  with  confidence,  "go  it 
alone."  This  isolated  incident  suggests 
that  our  foreign  trade  policy  will  be  one 
of  cautious  expansion,  and  we  will  learn 
the  details  before  we  try  big  things. 
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Another  isolated  incident  is  quite  as 
significant.  One  New  York  financial 
news  agency  reports  that  one  coterie 
§of  financiers  connected  with  the  New 
York  Produce  Exchange  has  decided 
to  buy  farm  products  from  South 
America  and  sell  them  to  all  the  world. 
I  know  nothing  of  the 
financial  responsibility  of 
this  house.  The  plan 
itself  is  good.  To  ex- 
plain his  venture,  the 
originator  of  the  move- 
ment said: 

"Our  country  has, 
from  its  foundation,  been 
trained  to  sell  foodstuffs 
to  Europe.  We  have 
organizations  now  which 
make  a  specialty  of  just 
that  work.  But,  our 
cities  have  been  growing 
so  much  faster  than  our 
farm  products  we  soon 
will  have  no  more  sur- 
plus food  to  sell.  Rising 
prices  of  all  foods  warn 
us  that  that  time  is  near. 
This  means  that  we  will 
have  export  organiza- 
tions with  nothing  to 
sell." 

He  say  s — w  h  i  c  h  is 
true — that  South  Amer- 
ica is  now  where  North 
America  was  fifty  years 
ago  —  proficient  mainly 
in  agriculture.  It  has 
surplus  food  in  quan- 
tities to  sell,  and  some- 
one must  market  it.  He 
proposes  that  New  York 
shall  supplant  Liverpool. 
He  pictures  a  plan  in  which  the  financing 
and  selling  offices  shall  be  in  New 
York;  the  packing  and  shipping  sta- 
tions along  the  South  American  coast, 
and  the  reconsigning  warehouses  at 
either  end  of  the  Panama  canal.  Thus, 
will  South  America  and  North  America 
be  tied  together  and,  in  one  business  unit, 
feed  the  world.     Thus,  incidentally,  will 


we  find  new  employment  for  our  big  food 
exporting  organizations. 

Such  small  incidents  are,  in  these 
disturbed  days,  reviving  the  traditions 
of  the  American  merchantman.  Let- 
ting the  imagination  play  upon  such 
things,  we  can  see  this  nation  buying 
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Where  Are  Our  Christmas  Toys  for  1914? 

This  photograph  was  taken   in  a  doll  factory  at  Sonneberg,  Germany.    Your 

youngster's  doll  or  musical  toy  probably    is    labeled,    "Made  in    Germany". 

American  manufacturers  will  not  be  able  to  supply  the  holiday  demand. 


and  selling  the  surplus  goods  of  the 
world  and  our  own  ships,  flying  our 
flag,  carrying  the  commerce. 

What  is  far  more  encouraging  is  that 
while  a  few  men  are  mapping  and 
framing  these  thundering  policies, 
some  others  are  working  with  infinite 
patience  over  the  details.  For  example, 
one  man  who  has  been  to  South  Amer- 
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ica  says  that  all  corn  is  shelled  by 
hand.  Yet,  almost  every  farmer  owns 
a  corn  sheller,  which  is  standing  idle 
in  his  barn.  The  explanation  as  he 
gives  it,  is  simple.  The  manufacturer 
who  sold  those  machines  had  two 
policies  and  two  products.  The  honest 
policy  and  the  guaranteed  product 
were  reserved  for  home  consumption ; 
the  manufacturer  deliberately  made  a 
bad  machine,  which  he  worked  off  at 
exorbitant  prices  to  the  "export  trade". 

This  incident  was  told  before  one 
association  of  manufacturers.  Since 
that  meeting,  I  have  been  told  that  one 
reliable  house  is  perfecting  arrange- 
ments to  establish  its  agencies  in  South 
America,  through  which  to  sell  corn 
shellers  and  other  implements.  The 
machines  will  be  guaranteed  for  five 
years.  The  agencies  will  carry  a  full 
line  of  repair  parts  in  stock. 

Yesterday,  I  was  told  this  incident: 
One  North  American  concern  makes  a 
small  article  for  personal  use.  When 
the  European  war  was  declared,  the 
president  of  the  concern  organized  his 
official  family  into  a  strategy  board. 
The  sales  manager  was  instructed  to 
study  the  personal  habits  of  the  South 
Americans  and  to  suggest  the  kind  of 
appeal  that  would  win  their  trade.  The 
credit  man  was  assigned  to  get  infor- 
mation on  the  wealth  of  various  com- 
munities, the  conditions  of  credits,  the 
manner  and  time  of  making  settlements, 
and  so  on.  The  traffic  manager  was 
instructed  to  learn  what  he  could  about 
ships,  tolls,  customs  duties,  ware- 
houses, and  the  like.  So  the  work  of 
making  a  reconnaissance  of  South 
America  was  divided  up.  Those  men 
haunted  the  libraries;  they  talked  to 
men  who  had  been  there ;  they  scoured 
the  daily  and  trade  newspapers;  they 
charged  every  avenue  of  information 
and  in  three  weeks  had  accumulated  a 
library  on  South  and  Central  America. 

Today,  the  president  of  the  organiza- 
tion has  reached  a  conclusion  as  to 
what  he  should  do.  So  soon  as  the 
literature  can  be  prepared,  he  will  in- 


augurate a  truly  American  advertising 
program.  Then  will  follow  an  equally 
vigorous  "solicitation  of  the  trade". 
Where  South  America  has  merchants, 
he  will  use  them.  Where  it  has  none 
in  his  line,  he  will  open  a  shop — if  the 
population  warrants  it.  The  factories 
in  the  United  States  will  supply  the 
product. 

Early  this  summer,  an  automobile 
manufacturer  told  me  that  pleasure 
cars  had  had  their  day,  and  he  was 
about  to  turn  his  attention  to  trucks. 
But,  he  could  not  quite  decide  on  what 
novelty  to  introduce.  I  saw  him  again 
recently,  after  the  war  had  given  every 
business  nation  such  a  violent  twist. 
His  jubilant  comment  was: 

"I  have  changed  my  automobile 
program.  My  business  has  been  mainly 
with  the  farmers.  The  rich  men  of 
South  America  are  farmers.  They  use 
automobiles  bought  from  France  and 
Germany.  I  am  going  into  that  field. 
Here  is  how  we  will  fit  in, 

"The  labor  problem,  down  there,  is 
quite  serious.  They  want  machines  to 
take  the  place  of  men,  but  most  ma- 
chines cost  too  much.  In  this  country, 
we  are  learning  to  make  the  motor  of 
the  auto  truck  do  more  than  merely 
haul  the  load.  Already,  we  use  it  to 
unload  the  body.  We  are  planning  now 
to  make  it  help  put  on  the  load.  In 
some  cars,  the  motor  is  mounted  on  a 
set  of  wheels  all  its  own;  the  body  is 
on  other  wheels.  While  the  body  is 
being  loaded  or  unloaded,  the  motor 
can  do  something  else. 

"I  am  going  one  step  further.  I  am 
building — primarily  for  the  South 
American  trade — a  truck  fitted  to  the 
multitudinous  needs  of  the  farms.  It 
will  be  detachable.  It  will  haul  when 
haulage  is  necessary.  At  other  times, 
it  can  be  used  to  run  all  sorts  of  farm 
machinery.  It  will  be  a  compact  gaso- 
line engine  with  all  sorts  of  farm  ap- 
pliances built  around  it." 

This  has  the  true  American  imagina- 
tive quality.  But,  if  it  serves  no  better 
purpose,  it  tells  how  the  South  Ameri- 
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Shipping  Food  Products  from  Our  Southern  Neighbor- 
Continent 
The  loading  of  bargres  in  the  Guayas  river  at  Guayaquil.  Ecuador, 
where  the  big  liners  find  it  profitable  to  stop— a  familiar  scene  to  the 
tourist  in  South  America. 


can  fever  has  gotten  into  the  North 
American  blood.  Given  such  ideas 
playing  upon  the  extension  of  our 
trade  to  the  south  and  soon  our  com- 
merce must  increase  in  such  proportion 
as  to  call  for  a  sizable  fleet  in  which  to 
carry  it. 

"But,  aha!  the  fleet?"  sneers  the 
critic.    "Where  will  you  get  the  ships?" 

Baron  Shibusawa — the  J.  P.  Morgan 
of  Japan — said  this  to  me  a  few  years 
ago: 

"W^hen  you  have  a  real  need  for  any- 
thing and  must  have  ships  to  go  for  it, 
you  will  find  the  ships.  When  you  have 
something  that  another  wants  and 
must  have  and  need  ships  to  carry  it, 
you  will  find  the  ships.  If  he  doesn't 
provide  them,  you  will,  or  if  you  do 


not  build  them,  he  will,  and  the 
freight  will  be  carried." 

So  much  for  ships.  I  do  not 
share  the  common  alarm  con- 
cerning them.  Instead,  I  know 
that  if  the  average  American  is 
given  his  head  in  these  uncertain 
times,  there  will  be  too  many  of 
them  when  the  war  is  over,  even 
as  there  were  too  many  at  the 
end  of  the  Boer  War.  Neither 
do  I  share  the  common  miscon- 
ception that  ships,  to  carry  goods 
cheaply  and  safely,  must  fly  the 
United  States  flag.  The  emblem 
has  nothing  to  do  with  it  any 
more  than  a  label  on  a  can  gives 
quality  to  the  contents. 

Now  that  we  are  launched 
into  the  midst  of  the  hackneyed 
themes  of  the  hour,  let  us  make 
a  good  job  of  it  and  get  rid  of 
"financing".  That  seems  to  be 
a  great  mouthful  for  some  of  my 
contemporaries;  they  tongue  it 
with  evident  delight.  The  buyer 
cannot  pay  for  three  months. 
The  seller  must  have  his  money 
at  once.  The  money  lender  steps 
in  and  loans  the  money — at  good 
interest — and  that  is  financing. 
I  might  tell — as  everyone  has — 
how  the  Brazilian  minister  ar- 
ranged v/ith  New  York  bankers  to  make 
these  loans.  But  to  do  so  is  as  trite  as  to 
talk  about  the  way  goods  should  be 
packed  to  stand  the  ocean  voyage.  It  is 
enough  to  say  that  when  the  money 
lender  can  get  his  "interest"  the  financing 
will  be  done  as  it  is  being  done  without 
question. 

America — which  believed  itself  to  be 
the  commercial  leader  of  the  world-^ 
was  given  its  biggest  shock  in  fifty  years 
when  it  suddenly  realized,  as  the  result 
of  this  war,  how  completely  it  has  been 
dependent  upon  other  countries  for  many 
of  its  necessities.  It  had  supposed,  to  an 
almost  incredible  degree,  now,  that  the 
nations  of  the  world  were  dependent 
upon  it.  This  surprise  became  chagrin 
when  America  learned  that,  all  the  while, 
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it  might  have  been  producing  those 
things  itself,  if  it  had  only  thought  of 
it.  It  would  have  been  much  richer 
if  it  had  done  so.  Wounded  in  its 
pride,  this  country  has  at  last  awak- 
ened to  its  opportunity.  The  story  of 
this  awakening  one  day  will  make  one 
of  the  biggest  chapters  in  America's 
industry.  I  can,  now,  tell  only  of  the 
birth  of  a  few  ideas.  I  cannot  clothe 
them  in  the  detail  of  machinery  and 
organization  which  must  come  soon. 
It  is  to  go  far  too  minutely  into  the 


quick  when  we  learned  from  the  Depart- 
ment of  the  Interior  that  these  elements 
are  available  in  quantity  in  this  country 
and  have  been  all  along. 

Our  steel  makers  give  the  assurance 
that  before  the  war  is  over,  they  will 
have  developed  the  deposits  which 
yield  those  elements.  This  will  make 
for  the  real  independence — and  hence 
the  greater  riches — of  this  country. 
This  is  the  beginning  of  our  home 
program. 

Another   shock   to   commercial    and 


Throwing  Away  Products  Wk  Buy  from  Germany 
"All  of  the  aniline  dyes  are  by-products  of  coal.  Chicajro,  Pittsburgh,  Cincinnati,  and  Cleveland  belch 
great  vats  of  gorgeous  colors  into  the  air  daily  and  then  send  all  the  way  to  Germany  to  buy  a  supply." 


chemistry  of  steel  making  to 
tell  why  this  is  so,  but  it  is 
true  that  when  the  war 
began,  the  steel  business  of 
the  United  States  came  very 
near  to  stopping.  One  of  the 
elements  in  Bessemer  steel  is 
ferromanganese.  We  had 
obtained  this  mainly  from 
Europe — or  Germany,  to  be 
exact.  With  fresh  supplies 
shut  off  and  with  small 
stocks  on  hand,  we  were  in  a 
bad  way.  Then  we  got  one 
cargo  and  arranged  for 
others  from  South  America. 
This  eased  the  steel  mind 
and  established  closer  rela- 
tions with  our  neighbor  to 
the  south,  but  it 
did  not  salve  the 
wound  to  the 
national  pride. 
In  fact,  we  were 
stung    to    the 


self-contained  America  came  vv'hen  it 
discovered  that  while  the  tin  can  is  the 
emblem  of  cheapness,  and  while  tin  is 
the  foundation  of  some  of  our  richest 
industries,  we  mine  no  tin.  All  of  it 
that  we  have  and  use  comes  from  "the 
other  side".  The  supply  was  inter- 
rupted for  a  time  and  we  were  in  a 
panic.  I  know  of  one  man  who  went 
away  on  a  vacation  and  returned  to 
find  himself  richer  by  twenty-five  thou- 
sand dollars  because  he  had  a  stock  of  tin 
plate  on  which  the  price  had  risen.  It 
was  with  a  sensation  akin  to  pain  that 
we  learned  that  we  have  tin  here  and 
should  have  been  working  in  it  years 
ago.  To  wipe  out  this  national  dis- 
grace^rthis  in  a  commercial  sense — I 
am  told  that  .enterprising  citizens  of 
Cincinnati  have  said  they  intend  to 
produce  our  tin.  That  will  add  to  our 
riches.  Surely,  it  will  help  to  complete 
our  home  trade  program. 

These  things  hurt,  but  one  of  "the 
most  unkindest  cuts  of  all"  came  in 
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connection  with  the  thing  which,  with 
us,  is  almost  as  common  as  dirt.  The 
United  States  produces  about  forty  per 
cent  of  the  total  coal  output  of  the 
world.  This  giant  coal  pile  is  a  mine 
of  riches.  Last  spring,  I  made  a  partial 
enumeration  of  the  commercial  prod- 
ucts which  are  made  from  a  lump  of 
coal.  When  I  was  interrupted — after 
two  weeks  of  constant  work — I  had 
counted  one  hundred  and  seventeen 
separate  articles.  All  of  these  things 
we  have  burned — or  thrown  through 
the  chimney  in  smoke — to  get  the  three 
elementary  things — light,  heat,  and 
power. 

For  example,  all  of  the  aniline  dyes 
are  by-products  of  coal.  Chicago,  Pitts- 
burgh, Cincinnati,  and  Cleveland  belch 
great  vats  of  gorgeous  colors  into  the 
air  daily  and  then  send  all  the  way  to 
Germany  to  buy  a  supply. 

I  found  also  that  creosote  oil  is  a 
by-product  of  coal.  This  is  used  to 
preserve  wood  and  adds  from  two  hun- 
dred to  five  hundred  per  cent  to  its  life. 
We  buy  between  fifty  million  and  sixty 
million  gallons  of  it  each  year  from 
Germany.    This  element  in  the  coal  we 


So  soon  as  these  and  dozens  of  sim- 
ilar facts  became  known,  1  began  to 
get  all  sorts  of  suggestions  of  coal  by- 
products that  are  going  to  be  produced 
in  the  United  States.  One  engineer  in 
Chicago  has  invented  a  coke  oven. 
Besides  the  customary  yield  of  coke 
and  gas,  he  will  reclaim  creosote  oil 
from  coal.  Another  engineer  residing 
in  Milwaukee  has  worked  for  years  to 
persuade  the  gas  companies  in  the 
larger  cities  to  put  in  the  additional 
apparatus  that  will  make  the  aniline 
dyes.  He  says  now  that  his  plan  must 
at  last  succeed.  A  group  of  Indiana 
farmers  have  for  the  last  year  and  a 
half  been  at  work  on  a  series  of  coke 
ovens.  These  will  be  erected  at  a  city 
in  Eastern  Indiana  and  will — in  addi- 
tion to  coke  and  gas — surrender  the 
fertilizer  which  is  so  readily  reclaimed 
from  coal.  Also,  a  big  chemical  house 
in  New  York  has  made  even  more 
sweeping  statements  as  to  what  it  in- 
tends to  do.  While  the  United  States 
— aroused  and  ashamed — is  doing  and 
planning  to  do  these  big  things  which 
will  renovate  this  industrial  nation  to 
its  foundation  and  make  it,  finally,  in- 
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"We  Are  Making  a  Feverish  Dash  to 
Master  South  America's  Markets, 
AND  We  Thus  Are  Moving  to  Con- 
solidate THE  Western  Hemisphere 
INTO  A  Complete   Commercial  Unit" 


either  burn  to  make  heat  or  spill  it  into 
the  air  as  smoke.  One  railroad  man- 
ager told  me  recently  that  it  will  be 
necessary  to  carbonize  three  and  one-half 
million  tons  of  coal  to  get  enough 
creosote  oil  to  preserve  the  railroad  ties 
used  by  his  lines,  which  make  up  one  of 
the  big  western  railroad  systems. 


dependent,  a  trivial  incident  occurred 
which  lays  bare  the  determined  thought 
of  the  whole  American  people.  The 
war  had  been  in  progress  about  two 
weeks  when,  one  evening,  I  was  play- 
ing in  the  yard  with  my  little  daughter. 
It  is  one  of  those  neighborhoods  where 
to  have  children  is  to  be  old-fashioned. 
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PLAZA  MAYO,  BUENOS  AIRES,  ARGENTINA 
"South  America  is  where  North  America  was  fifty  years  ago — proficient  mainly  in  agriculture. 


A  neighbor  came  in.  Pointing  to  her, 
he  said : 

"She  gave  me  an  inspiration  the 
other  day.  Most  of  our  toys  have  come 
from  Germany.  You  folks,  I  suppose, 
cannot  get  along  without  toys.  There 
are  millions  just  like  you.  Still,  you 
cannot  get  toys,  now  that  Germany  is 
shut  in  by  the  war.  I  am  going  to 
organize  a  toy  company.  Tomorrow, 
I  am  going  to  run  up  to  Milwaukee  to 
hire  some  German  workmen;  they 
know  how  to  do  such  things.  The 
next  day,  I  am  going  to  Cincinnati  to 
hire  some  others.  I  have  rented  a  fac- 
tory. I  know  where  I  can  get  plenty 
of  cheap  raw  material." 

Two  weeks  later,  the  owner  of  a  fac- 
tory which  makes  pottery  was  in  Chi- 
cago. He  went  home  with  the  same 
idea;  he  is  going  to  employ  his  artists 
in  designing  small  animals  in  clay.  He 
will  make  those  for  the  holiday  trade. 

Meanwhile,  there  are  moving  to  com- 
pletion, under  the  impulse  of  present 
necessity,  some  great  programs.  These 
have  been  taking  form  for  years.    One 


in  particular  is  worth  while.  The 
readers  of  Technical  World  Maga- 
zine will  recall  that,  a  little  more  than 
a  year  ago,  an  article  under  the  caption 
"Duke,  Benefactor?" — a  discussion  of 
a  development  in  the  Carolinas — ap- 
peared in  this  magazine.  Around  the 
water-power  plants  of  the  Blue  Ridge 
Mountains  a  great  cotton-spinning  in- 
dustry was  prophesied.  It  was  inti- 
mated that  this  movement  never  could 
realize  its  possibilities  until  a  big  sell- 
ing organization — one  that  had  as  much 
scope  as  its  English  competitors — was 
formed  to  distribute  the  product  of 
these  mills.  When  that  came,  it  would 
be  possible  to  keep  the  raw  cotton  at 
home  and  to  ship  the  manufactured 
product  to  all  the  world.  Because  we 
lacked  such  effective  selling  for  all 
mills,  England  was  making  more  profit 
than  we  were  off  our  raw  cotton.  Eng- 
land was,  in  fact,  buying  our  raw  cot- 
ton and  was  selling  to  us  the  finished 
cotton  goods. 

England,  today,  is  fighting  quite  as 
hard    to   keep    its    hold    on    the    cotton 
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market  as  it  is  to  end  militarism  in 
Europe.  It  wants  to  avoid  giving  the 
United  States  any  necessity  to  convert 
its  raw  cotton  into  the  finished  prod- 
uct to  satisfy  the  world's  need.  But, 
England  is  being  drawn  more  and  more 
into  the  vortex  in  Europe.  Its  manu- 
facturing business  is  languishing  for 
lack  of  the  workers  who  are  turning 
soldiers.  The  United  States,  to  satisfy 
a  world  need  for  cotton  goods  and  to 
find  a  market  for  its  raw  cotton,  is 
being  forced  to  build  more  cotton 
mills.  Those  mills,  because  their  local 
selling  organizations  cannot  cope  with 
the  situation,  are  distributing  their 
product  through  the  big  New  York 
and  Boston  selling  agencies.  In  this 
way,  we  are  solidifying  our  cotton  busi- 
ness and  are  giving  to  it  the  one  thing 
that  it  needed.  Incidentally,  we  are 
making  a  home-trade  program  at  the 
same  time. 

This  thing  is  bigger  than  it  seems 
to  be  when  first  studied.  We  respond 
to  what  appears  to  be  a  simple  neces- 
sity. That  seems  to  end  the  incident. 
But,  it  doesn't.  We  are  becoming  a 
world  commercial  power  without  an 
effort.  Cotton  goods  go  everywhere. 
Selling  organizations  which  specialize 
in  cotton  goods  must  keep  in  touch 
with  the  cotton  market  everywhere. 
They  trade  in  China  and  Japan  as  well 
as  in  New  York,  Chicago,  and  San 
Francisco.  They  do  a  business  in 
South  America  as  well  as  in  Canada. 
Such  expansions  of  the  commerce  of  a 
people  in  any  line  must  widen  the 
whole  trade  field  of  that  nation.    Since 


we  are  rapidly  acquiring  an  interna- 
tional trade  in  one  line,  others  must 
follow.  Such  things  can  do  nothing 
but  speed  the  ultimate  tremendous 
prosperity  and  riches  of  this  country. 

We  are,  right  now  and  in  the  simple 
things  which  make  up  the  everyday 
life  of  the  individual,  building  big 
and  strong,  a  national  trade  structure 
that  must  prevail  and  grow  steadily  for 
generations  to  come.  We  are  building 
a  new  foreign-trade  program.  We  are 
filling  out  our  old  home-trade  program 
of  past  years. 

We  are  making  a  feverish  dash  to 
master  South  America's  markets  and 
we  thus  are  moving  to  consolidate  the 
western  hemisphere  into  a  complete 
commercial  unit.  That  is  a  tremendous 
thing  even  to  think  about.  At  the 
same  time,  we  are  being  forced  to  reach 
out  across  the  Atlantic  and  the  Pacific 
to  supply  growing  and  imperative 
needs  in  both  directions.  That  is  open- 
ing friendly  markets  to  us  against  the 
time  when  we  will  need  them  as  an 
outlet  for  the  products  of  this  hemi- 
sphere. W'e  are  playing  the  game  big 
by  doing  only  the  simple  thing  which 
comes  immediately  to  hand. 

After  seeing  these  things,  I  have 
come  to  this  conclusion  of  the  whole 
matter.  From  1897  to  1907,  we  ex- 
panded internally  as  no  nation  on  earth 
had  ever  done.  From  1914  to  1924, 
we  shall  grow  both  at  home  and  abroad 
so  tremendously  that  the  world  will 
forget  the  glory  of  other  periods  while 
marveling  at  what  will  have  been  done 
in  those  ten  years. 


From  certified  milk  we  have  come  to  certified  children. 
Scientists  are  compelling  youngsters  to  show  that  they  meas- 
ure up  to  a  certain  standard.  As  a  consequence,  the  unfit 
infants  are  left  in  a  rather  unfortunate  predicament.  The 
disposition  that  will  be  made  of  the  two  classes  of  children  is 
discussed  in  an  exceptionally  interesting  article  in  December 
Technical  World  Magazine. 
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On  Board 
Destroyer  Na3 

By  J.  M.  Earle  '  '  ^  June  1 1926 


We  sail  high  up  within  the  blue, 

The  white  clouds  sail  below, 
Far  down  across  the  summer  sea 

Their  trailing  shadows  go. 
The  air  is  chill  at  this  far  height. 

The  breezes  blowing  free 
Where  the  great  Air  Ship  floats  to  guard 

The  highways  of  the  sea. 

All  night  our  sleepless  searchlight  swept 

The  ocean,  near  and  far ; 
All  night  the  wireless  buzzed  and  clicked 

With  messages  of  war. 
The  morning  long  our  anxious  eyes 

The  wide  horizon  scanned. 
For  the  great  fleet  that  menaces 

The  safety  of  our  land. 

High  noon !   At  last  the  low  gray  hulls 

Uplift  above  the  brine, 
And  silently  and  swiftly  comes 

The  long-drawn  battle  line. 
Without  a  mast  above  its  decks     (a) 

Or  flag  to  kiss  the  breeze, 
There  rides  the  mightiest  armament 

That  ever  sailed  the  seas. 
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The  Istovar  is  in  the  van 

— The  terror  of  the  deep — 
And  from  her  flashing  rocket  tubes 

The  flaming  meteors  leap. 
Red  lines  hiss  up  into  the  sky 

Flame  pulses  in  the  air ; 
Now  God  protect  us,  or  our  land 

Is  with  the  lands  that  were. 

But  now  the  Paige  deflectors  act     (b) 

The  rockets  swerve  aside ; 
And  right  above  that  crater  red 

Swift  and  unharmed  we  ride. 
Down  from  our  keel  the  Kessel  Bomb     (c) 

Drops  like  a  falling  star, 
Straight  toward  the  blazing  rocket  tubes 

That  crest  the  Istovar. 

A  roar  of  guns,  a  crash  of  shell, 

A  hurricane  of  balls ; 
And  now  a  dense  white  vapor  marks 

Where  the  death  gas  bomb  falls. 
The  flashes  die  that  lit  her  through. 

Subside  the  thunders  loud, 
For  what  are  guns  against  a  mist — 

What  hope  to  fight  a  cloud? 


The  vapor  sinks  into  the  sea 

As  by  a  hand  down  drawn, 
Great  God !  The  space  is  bare  as  death 

The  Istovar  is  gone. 
Gone  down  with  all  her  swarming  crew 

To  their  eternal  home; 
And  widens  outward  strange  and  far 

A  waste  of  yellow  foam. 
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The  Zamar  following  in  her  wake. 

Reaches  that  fatal  line; 
Her  bows  plunge  under  it  like  lead. 

She's  gone  beneath  the  brine. 
Her  consorts  turn  for  desperate  flight- 

The  land  is  saved  and  free — 
The  Eagle  of  the  sky  has  tamed 

The  terrors  of  the  sea. 

Call,  Wireless ! — call  to  all  the  land. 

The  greeting  of  her  sons, 
Tell  her  steel  ships  are  cockle  shells — 

Dry  reeds  their  blazing  guns. 
Of  all  the  victories  of  earth. 

None  were  like  this  before ; 
Others  have  conquered  gallant  foes 

But  we  have  conquered  War!     (d) 


Notes  by  AMOS  MATRU  of  2000  A.  D.  In  His  History  of  War. 

(a)  The  advent  of  the  dirigible  war  balloon  capable  of  dropping 
bombs  vertically,  either  filled  with  high  explosives  or  mephitic  gases,  at 
once  rendered  fighting  tops  and  masts  useless,  and  led  to  the  "turtle  shell"' 
form  of  construction;  strangely  enough  resembling  somewhat  the  "Merri- 
mac"  of  our  Civil  War. 

(b)  The  Paige  Deflector  is  still  a  state  secret,  but  is  supposed  to 
embrace  some  form  of  radio  activity — The  display  in  the  War  Museum — 
in  which  two  huge  cannon  balls  susp>ended  by  great  chains  repel  each  other 
with  such  force  that  their  chains  remain  almost  horizontal,  like  pith  balls 
suspended  by  threads  and  similarly  electrified,  as  shown  in  the  school 
experiments— is,  to  say  the  least,  impressive. 

(c)  The  composition  of  the  Kessel  bomb  is  also  a  government  secret ; 
all  that  is  known  of  it  is  its  astounding  effect.  Its  explosion  produces  a 
vast  volume  of  dense  vapor,  the  slightest  breath  of  which  produces  asphyx- 
iation, and  with  such  affinity  for  water  that  it  is  immediately  absorbed  by 
it,  producing  a  new  fluid,  chemically  known  as  (H,0,X)  of  a  specific  gravity 
of  about  one-fourth  that  of  water.  These  bombs  can  be  electrically  guided 
against  the  ship  attacked,  and  exploded  at  the  desired  instant,  stifling 
the  crew  with  their  deadly  fumes,  and  changing  the  ocean  in  the  immediate 
vicinity  to  a  fluid  in  which  the  ship  sinks  like  lead. 

(d)  In  view  of  the  great  Peace  Pact  at  the  conference  called  at  The 
Hague  in  the  following  August,  this  boast  is  not  without  support. 
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OUR  TWELVE 
GREM'  SCIENnSTS 

VIL  GEORGE  ELLERY  HALE 

By  E  R.  Moulton.  Ph.  D. 

This  article  is  the  seventh  in  the  series,  "The  Twelve  Great  Scientists".  As  has 
been  previously  explained,  twelve  names,  representing  men  zvJio  are  considered 
the  greatest  American  scientists,  zvere  selected  by  a  thousand  of  their  colleagues. 
This  vote  zms  taken  at  the  special  request  of  the  Editors  of  Technical  World 
Magazine.  Sketches  of  Professor  A.  Michelson,Dr.  Alexis  Carrel,  Colonel  G.  W. 
Goethals,  Dr.  Wm.  C.  Gorgas,  Dr.  Simon  Fle.vner,  and  Thomas  Alva  Edison  have 
been  given  in  previous  issues. — The  Editors. 


BEFORE  he  had  reached  the  age 
of  forty-five  years  George  El- 
lery  Hale  had  planned,  built, 
and  been  director  of  two  of  the 
greatest  astronomical  observa- 
tories in  the  world.  He  had  founded 
the  Astrophysical  Journal  and,  by  his 
editorial  management,  had  made  it  with- 
out an  equal  in  its  field.  He  had  invented 
and  applied  some  of  the  most  valuable 
astronomical  instruments,  and  had  made 
discoveries  of  the  highest  order  of  im- 
portance. He  had  been  elected  to  hon- 
orary membership  in  the  Royal  Society 
and  many  other  academies  of  Europe  and 
America,  and  had  been  given  honorary 
degrees  by  Oxford,  Cambridge,  Berlin, 
and  other  universities. 

In  his  scientific  life.  Hale  is  peculiarly 
American.  He  violates  nearly  all  the 
traditions  of  Europe.  Instead  of  being 
a  sombre  and  inaccessible  genius,  forever 
brooding  on  the  mysteries  of  the  celestial 
bodies,  he  is  eminently  human,  a  delight- 
ful companion,  and  is  devoted  to  such 
sports  as  golf,  tennis,  and  fly-fishing. 
His  interests  include  art,  architecture, 
education,  international  politics,  and  the 
history  of  civilization.    For  example,  he 
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is  the  president  of  an  art  association  in 
California ;  he  has  studied  the  cathedrals 
of  Europe  and  the  ruins  of  Egypt  and 
Greece;  and  he  has  exercised  a  strong 
influence  on  the  educational  policies  of 
a  number  of  American  institutions  of 
learning.  But  his  chief  characteristics, 
those  which  stamp  him  as  an  American, 
are  his  imagination  for  great  undertak- 
ings, his  unwavering  belief  in  ultimate 
success,  and  his  unflinching  courage. 

Hale  inherited  from  his  father,  who 
was  a  successful  Chicago  manufacturer 
and  business  man,  unusual  talents  as  an 
organizer  and  leader,  and  he  seems  to 
have  absorbed  the  restless  energy  of  his 
native  city.  The  wonder  is  that  in  the 
midst  of  such  an  environment  he  should 
have  turned  to  science.  With  every  op- 
portunity for  a  business  career  and  the 
assurance  of  great  success,  he  deliber- 
ately chose  to  become  an  astronomer.  He 
had  the  advantages  which  can  be  fur- 
nished by  abundant  means,  but  he  also 
had  the  distractions.  This  country  has 
oflfered  but  few  such  examples  of  talented 
young  men  of  wealth  and  business  oppor- 
tunities who  have  dedicated  their  lives  to 
the  development  of  science. 
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In  1886,  at  the  ag-e  of  eighteen,  Hale 
entered  the  Massachusetts  Institute  of 
Technology.  Before  his  course  was  half 
finished  he  erected  behind  his  father's 
house  in  Chicago  a  spectroscopic  labora- 
tory. Shortly  after  his  graduation,  in 
1890,  he  built  an  observatory  equipped 
with  a  twelve-inch  telescope.  In  1893, 
he  began  the  plan  of  what  later  became 
the  Yerkes  Observatory.  This  institu- 
tion contains  the  forty-inch  refracting 
telescope  which  is  still  the  largest  instru- 
ment of  its  kind  in  the  world.  In  1903, 
in  order  to  carry  his  researches  to  their 
logical  conclusion,  he  began  to  plan  the 
Solar  Observatory  on  Mount  Wilson, 
California,  which  is  now  equipped  with  a 
sixty-inch  reflecting  telescope.  This  in- 
strument is  the  largest  and  most  effective 
telescope  in  light-gathering  power  in  the 
world,  but  he  will  soon  have  another  on 
the  same  mountain  nearly  three  times  as 
powerful. 

Hale's  pre-eminence  as  an  observatory 
buifder  is  not  so  much  the  result  of  good 
fortune  as  of  unusual  ability.  When  op- 
portunities did  not  present  themselves  he 
made  them.  For  instance,  when  he 
learned,  in  1893,  that  an  observatory 
project  in  California  had 
failed,  he  immediately 
set  to  work  to 
secure  funds 
to  purchase 
the  forty- 


disks  of  glass  which  had  been  ordered  for 
it,  and  to  make  a  greater  telescope  than 
then  existed.  The  late  President  Harper 
of  the  University  of  Chicago  became 
enthusiastic,  and  chose  Hale  to  direct 
the  founding  of  a  great  observatory. 
After  delays  and  discouragements, 
Charles  T.  Yerkes,  of  Chicago,  was 
induced  to  give  the  money  to  buy 
the  glass,  build  the  telescope,  and  erect 
one  of  the  finest  observatories  in  the 
world,  at  Williams  Bay,  Wisconsin. 
Hale  threw  himself  with  untiring  energy 
into  the  problem  of  making  plans  for 
the  great  telescope,  securing  funds  for 
numerous  other  instruments,  and  erect- 
ing the  buildings.  In  these  early  days 
he  not  only  drew  no  salary  for  his  serv- 
ices, but  he  gave  to  the  University  the 
twelve-inch  telescope  from  his  private 
observatory.  Work  was  begun  in  1895 
and  the  observatory  was  dedicated  in 
1897.  The  two  intervening  years  were 
busy  ones.  Many  instruments  besides 
the  big  telescope  were  to  be  designed  and 
made.  Their  construction  was  begun  in 
Hale's  observatory  in  Chicago,  and  the 
work  was  transferred  to  the  Yerkes 
Observatory  when  the  building  had  ad- 
vanced far  enough  to  make 
it  possible. 

The  early  period 
of    the    exist- 
ence  of   the 
Yerkes 
Observ- 
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Prof.  Hale  Photographing  the 
Spectrum  of  a  Sunspot  with  the 
Sixty-Foot  Towkr  Telescope 
for  the  Study  of  the  Zeeman 
Effect 


Sunspot  Vortices  Rotating  in 
Opposite  Directions  and  Show- 
ing Magnetic  Fields  of  Oppo- 
site Polarities 


atory  was  one  of  great 
activity.  The  staff  was 
large  and  enthusiastic. 
The  men,  almost  without 
exception,  were  young 
and  vigorous.  There 
was  an  immense  stimu- 
lus in  the  opportunity  of 
working  with  new  and 
powerful  instruments. 
Every  telescope  was  in 


use  day  and  night 
whenever  it  was  clear ; 
and  when  it  was  not, 
the  dark  rooms,  meas- 
uring instruments,  and 
machine  shops  were 
worked  to  their  full  ca- 
pacity. 

The  history  of  the 
Mount  Wilson  Solar 
OJDservatory,  of  the 
Carnegie  Institution  of 
Washington,  is  similar 
in  many  respects  to 
that  of  the  Yerkes  Ob- 
servatory. The  proj- 
ect of  founding  a  solar 
observatory  was  con- 
sidered in  the  early 
days  of  the  Carnegie 
Institution,  but  it  was 
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abandoned  because  all  the  available  funds 
from  the  endowment  of  ten  millions  of 
dollars  given  by  Mr.  Carnegie  were  soon 
absorbed  in  other  undertakings.  Finally 
Hale  took  the  matter  up.  He  began 
again  all  the  struggles  which  are  incident 
to  securing  money,  making  plans,  and 
choosing  a  location  for  an 
observatory.  He 
selected  as  a  site  the 
almost  inacces- 
sible summit 
of  Mount 
Wilson,    a 


for  him.  The  reason  he  is  successful  in 
this  way  is  that  his  interest  is  in  science 
and  not  in  himself,  and  he  is  always  most 
generous  in  giving  credit  to  his  asso- 
ciates. 

The  triumphs  of  the  Yerkes  Observa- 
tory were  repeated  at  the  Solar  Observa- 
tory on  a  still  greater  scale, 
and,  in  certain  respects, 
under    still    greater 
difficulties.    Not 
only    has    the 
largest   tele- 
scope  in 


peak  about 
six  thousand 
feet  high,  near 
Pasadena,  Cali- 
fornia. Tons  of  ma- 
terial were  carried  up 
the  narrow  and  perilous 
mountain  path  on  the 
backs  of  burros.  Later 
an  automobile  road  was  constructed 
at  great  expense.  Now  the  observatory 
and  the  experimental  laboratory  and 
instrument  shops  in  Pasadena  have  in 
the  aggregate  a  staff  of  nearly  sixty  per- 
sons. These  are  not  only  assistants  and 
computers,  but  many  are  men  of  high 
scientific  standing.  Some  of  the  fore- 
most astronomers  of  Europe  have  consid- 
ered it  an  honor  to  work  there.  One  of 
Hale's  most  valuable  characteristics  is 
his  ability  to  get  other  men  to  work,  and 
to  make  those  who  work  under  him  feel 
that  they  are  working  with  him  and  not 


Dome  of  the  Sixty  Inch  Reflect 

iNG     Telescope,     Mount    Wilson, 

California 


the  world 
been  erected 
on  the  mountain, 
with  a  still  more 
powerful  one  nearing 
completion,  but  almost 
countless  instruments  of 
entirely  new  types  have 
been  designed,  con- 
structed, and  used.  The  telescopes  are  so 
different  from  those  of  traditional  type 
that  their  character  would  not  be  sus- 
pected at  first  sight.  One  is  in  a  long 
horizontal  building  down  which  the  rays 
from  celestial  objects  are  reflected  by  a 
suitably  rotating  mirror.  In  the  interior 
the  light  is  brought  to  a  focus  by  lenses 
or  a  concave  mirror  and  observed,  photo- 
graphed, or  passed  through  a  spectro- 
scope, as  the  investigation  under  way  may 
require.  Another  observatory  consists  of 
a  tower  one  hundred  and  seventy-six 
feet  high  over  a  well  seventy-eight  feet 


346 


TECHNICAL  WORLD  MAGAZINE 


deep.  A  rotating  mirror  at  the  top  of 
the  tower  reflects  the  rays  from  celestial 
objects  down  through  an  enclosed  shaft 
into  the  well,  where  they  are  used  in  vari- 
ous ways.  The  advantage  of  the  well  is 
that  in  it  the  temperature  remains  almost 
constant,  a  condition  that  is  very  impor- 
tant in  delicate  spectroscopic  observations. 
It  is  necessary  that  the  rotating  mirror  at 
the  top  of  the  tower  shall  not  be  shaken 
by  winds  or  moved  by  changes  of  tem- 
perature in  the  supporting  steel  work. 
To  obviate  such  possible  disturbances,  the 
optical  parts  are  carried  on  steel  sup- 
ports enclosed,   without  contact,   within 


The  One-Hundred-Fifty-Foot  Tower  Telescope  of  the 
Solar  Observatory  on  Mount  Wilson,  California 


the  supports  of  the  dome,  running  from 
the  ground  to  the  top. 

Just  as  a  modern  locomotive  is  more 
complex  than  the  ox-drawn  wagons 
which  first  crossed  our  western  prairies, 
so  the  equipment  of  a  modern  observa- 
tory is  more  complicated  than  that  of  a 
few  generations  ago.  Then  an  equatori- 
ally  mounted  telescope  and  a  meridian 
circle  constituted  nearly  all  the  requisites 
for  any  kind  of  astronomical  work.  Now 
an  immense  variety  of  instruments  are 
necessary,  as  has  been  seen ;  but  in  ad- 
dition to  those  which  have  been  men- 
tioned, the  Solar  Observatory  maintains 
in  Pasadena  a  splendidly 
equipped  physical  laboratory  in 
which  experiments  are  made  in 
electrical  furnaces  in  vacua  or 
under  high  pressure,  or  in  a 
magnetic  field,  for  the  purpose  of 
assisting  in  interpreting  celestial 
phenomena.  Then  an  astron- 
omer drew  a  diagram  of  what  he 
saw.  Now  the  photographic 
plates  are  studied  by  experts  in 
the  laboratory  under  micro- 
scopes. Then  the  observer  re- 
duced his  own  observations  by 
the  simple  processes  which  were 
adequate.  Now  the  more  com- 
plicated data  are  analyzed  by  the 
staff  of  a  computing  bureau 
under  the  guidance  of  an  expert 
director.  Then  the  discovery  of 
a  new  world  could  be  announced 
in  the  headlines  of  a  newspaper. 
Now  the  intricacies  of  stellar 
classification,  star  streaming,  and 
the  magnetic  field  of  the  sun  re- 
quire books  for  their  explanation, 
and  can  be  fully  understood  only 
by  those  who  have  a  considerable 
knowledge  of  science  and  are  able 
to  devote  much  time  to  study. 

The  scientific  product  of  the 
Solar  Observatory  more  than 
justifies  the  hundreds  of  thou- 
sands of  dollars  it  costs.  But 
little  of  it  is  of  the  sensational 
type,  such  as  the  discovery  of  a 
canal  on  Mars,  which  makes  a 
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Photograph   by  Ritchev  at  the  Yerkes  Observa- 
tory 
A  relatively  smooth,  small  region  on  the  moon,  supposed 
by  Galileo  to  be  a  sea.    It  is  in  reality  a  great  plain  dot- 
ted by  craters  and  crossed  by  high  ridges. 


The  Yerkes  Observatory,  Williams  Bay,  Wisconsin 


good  item  for  the  eveningf  paper.  The 
problems  are  profound  questions  respect- 
ing the  dynamics  of  the  sun,  the  structure 
of  the  stellar  universe,  and  the  laws  of 
evolution  of  the  celestial  masses. 

It  must  not  be  supposed  that  Hale  is 
known  as  a  scientist  chiefly  because  he 
has  built  three  observatories,  two  of 
which  are  among  the  very  largest  in  the 
world,  or  because  he  has  had  any  pri- 
mary interest  in  these  undertakings. 
This  work  has  been  only  a  necessary  pre- 
requisite to  the  attack  on  the  scientific 
problems  he  has  had  in  mind  from  his 
college  days.  The  satisfaction  that  has 
come  to  him  from  seeing  his  boldest 
dreams  in  observatory  building  realized 
cannot  repay  him  for  the  precious  years 
they  have  cost.  When  he  might  have 
been  working  on  the  magnetic  state  of 
the  sun  and  the  causes  of  the  awful 
storms  that  rage  on  its  surface,  or  analyz- 
ing, at  night,  the  light  from  the  stars  in 
the  most  distant  depths  of  space,  to  dis- 


cover the  mode  of  their  evolution,  he  was 
compelled  to  give  weeks  and  months  and 
years  on  the  endless  and  often  petty  de- 
tails incident  to  great  building  oper- 
ations. 

Very  early  in  his  career  Hale  made  an 
invention  of  the  highest  importance, 
known  as  the  spectroheliograph.  Its 
purpose  is  to  photograph  the  sun  with 
the  light  which  comes  from  a  single  ele- 
ment. The  basis  of  spectrum  analysis 
is  the  fact,  verified  in  the  laboratory,  that 
each  of  the  chemical  elements  when  in- 
candescent in  a  gaseous  state  gives  only 
one  or  more  definite  kinds  of  light  which 
are  not  emitted  by  any  other  element 
under  like  conditions.  The  spectroscope 
separates  the  light,  coming  from  a  mix- 
ture of  substances,  out  into  its  constitu- 
ent parts.  The  spectroheliograph  enables 
the  astronomer  to  use  a  single  one  of  the 
many  kinds  of  light  which  such  a  body  as 
the  sun  may  radiate,  and,  by  ingenious 

(Continued  on  page  462) 


MOTOR  TRUCKS  for 
EUROPE'S  ARMIES 


ByJAWhite 


A   SUBSIDY  may  be   secured   for 
/%     almost    anything-,    if    it    has    a 
/    \  probable    military    use.     From 
j       %     ship    subsidies,    the    powers 
went    to    subsidizing    motor- 
cycles and  motor  trucks.     The  French, 
who  are  the  true  Yankees  of  Europe, 
started   the  game  and  the   other  great 
powers  quickly  fell  in  line.     The  Ger- 
mans,   however,    have   worked    out    the 
best  system ;  it  is  based  not  only  on  their 
own    experience,    but    on    that    of    the 
French. 

» Americans  are  specialists  in  athletics, 
business,  and  types  of  invention  having 
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chiefly  to  do  with  business.  The 
Germans,  on  the  other  hand,  are 
specialists  in  war  and  patriotism. 
It  is  possibly  not  so  much  Ameri- 
can enterprise  and  acumen  that 
makes  them  leaders  in  business, 
as  the  fact  that  so  much  of  the 
energy  of  Europe  has  been  de- 
voted to  preparation  for  war. 
The    way    the     Germans    have 


British  Pay  Five  Hundred   Fifty  Dol- 
lars Subsidy  on  Motor  Trucks 
It  is  paid  in  installments  every  six  months  for 
three  years,  the  machine  to  be  at  the  service 
of  the  War  Office  in  time  of  national   stress. 


seized  and  held  the  trade  in 
South  America  is  merely  an  indi- 
cation of  what  they  might  do  if 
there  should  eventually  be  a 
general  disarmament. 

There  are  a  number  of  stand- 
ard designs  for  motor  trucks 
that  have  been  most  rigorously 
tested  and  approved  by  the  Ger- 
man war  office.  For  some  time 
past  any  citizen  within  the  Empire  who 
intended  to  purchase  one  of  these  motor 
trucks  notified  the  government.  Experts 
were  sent  to  give  the  car  a  thor- 
ough trial  to  make  certain  that  it  was  in 
no  wise  defective.  If  it  passed  the  test, 
in  every  respect,  the  purchaser  of  the 
machine  was  given  one  thousand  dollars 
as  a  bounty,  or  subsidy,  with  which  to 
make  his  first  payment.  At  the  end  of 
the  second  year  he  was  to  receive  two 
hundred  and  fifty  dollars  more,  and  a 
like  sum  at  the  end  of  the  three  suc- 
cessive years,  so  that  at  the  termination 
of  five  years  he  would  have  received  in 


ADVANCING  TWICE  AS  FAST  AS  HORSES 
The  fleet  of  motor  trucks  buzz  in  the  rear  ot  the  French  army.    They  can  handle  a  load  and  then  catch  up  with  the 

regiment. 


all  two  thousand  dollars.  These  annual 
installments  were  voted  for  the  purpose 
of  assisting  the  owner  in  the  upkeep  of 
the  car.  At  the  end  of  the  five  years  the 
car  is  supposed  to  be  no  longer  valuable. 
In  return  for  this  subsidy  the  motor 


truck  oi  the  owner  is  instantly  at  the 
service  of  the  Government  in  case  of  war. 
Moreover,  the  owner  must  follow  with- 
out deviation  a  set  of  exact  rules  laid 
down  for  his  guidance.  These  rules 
cover  such  points  as  the  use  and  care 


ENGLISH  TRUCKS  AT  THE  SERVICE  OF  THE  ARMY 

The  promptness  with  which  these  motor  wagons  were  g-ot  ready  for  service  in  transporting  troops  and  supplies,  at  the 

outbreak  of  the  war,  showed  the  wisdom  of  the  English  Government  in  adopting  the  subsidizing  scheme.    When  the 

war  started,  hundreds  of  the  trucks  were  put  in  use. 
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Repairs  in  the  Field 

All  European  grovernments  which  have  subsidized  the  truck  demand  that  it  be 

built  of  standard  uniform  parts.    Thus  all  chauffeurs  understand  all  machines. 


of  the  truck,  the  permission  of  official 
examination  of  the  machinery  at  any 
time,  a  detailed  report  every  three 
months  of  the  actual  work  done  by  the 
car,  the  loads  it  has  carried,  the  roads 
traveled,  the  repairs  made,  the  kinds  of 
fuel  used.  There  is  also  a  reliability 
tour  twice  annually.  If  the  car  fails  to 
measure  up  to  the  requirements,  the 
subsidy  at  once  ceases.  Austria,  France, 
Russia,  and  England  have  similar  sys- 
tems. 

Of  course  manufacturers  of  motor 
cars  have,  as  a  rule,  shown  themselves 
keenly  interested  in  meeting  govern- 
mental requirements.  It  is  essential  that 
all  the  parts  be  standardized,  so  that  the 


chauffeur  who  has  been  running  one 
make  of  machine  may,  if  necessary,  in- 
stantly be  transferred  to  another.  It 
must  be  possible  to  use  gasoline,  benzol, 
alcohol,  or  benzine  without 
change  of  carbureter.  A  trailer 
must  be  drawn  behind.  When, 
therefore,  the  requirements 
have  been  satisfied,  the 
maker  finds  himself  pro- 
ducing an  outfit  weighing 
about  ten  tons,  capable 
of  carrying  an  addi- 
tional load  of  six  and 
one-half  tons.  The  rules 
require  that  a  car  so 
loaded  must  be  able  to 
negotiate  fourteen  per 
cent  grades,  and  make  a 
speed  of  ten  miles  an 
hour  on  level  roads.  Not 
fully  satisfied  with  this, 
however,  the  military  officials  demand  that 
in  case  of  emergency  such  an  equipment  be 
able  to  take  over  an  additional  trailer  with 
a  four-thousand-pound  load.  Indirectly 
then,  Europe's  preparedness  for  war  has 
brought  about  greater  efficiency  in  the 
building  of  commercial  motor  trucks. 

The  French,  who  have  faith,  appa- 
rently, in  lighter  machines,  offered  a 
subsidy  for  trucks  carrying  three  tons. 
Under  their  system,  at  the  time  the  pur- 
chase is  made,  the  Government  advances 
the  sum  of  five  hundred  and  twenty 
dollars,  allowing,  for  a  period  of  four 
years,  two  hundred  and  forty  dollars  an- 
nually for  the  upkeep  of  the  car.  The 
French  official  estimate  for  the  life  of  a 


THE  AIRSHIP  CARRIERS 

When  a  position  has  been  taken,  the  air  craft  are  sent  out  for  scouting  purposes,  the  dirigibles  under  cover  of  night,  the 

aeroplanes  in  daylight,  dependent  for  safety  on  their  speed. 
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car,  it  will  be  noticed,  is  placed  at  but 
four  years.  The  French  evidently  never 
intended  to  be  trapped  unprepared  the 
way  they  were  in  1870  in  their  war 
against  Prussia.  After  the  outbreak  of 
that  war  it  was  brought  home  to  them 
that  sheer  graft  and  corruption  had  ren- 
dered the  equipment  of  the  army  hope- 
lessly inefficient.  Therefore,  previous  to 
the  outbreak  of  the  present  war,  when- 
ever a  manufacturer  of  motor  trucks 
entered  one  of  his  machines  in  a  govern- 
ment contest  he  had  to  give  notice  in 
advance,  and  the  officials  visited  his  fac- 
tory and  selected  the  various  parts  to  go 


the  remainder  in  six  half-yearly  install- 
ments. The  official  trials  required  a  run 
of  at  least  fifteen  hundred  miles  over 
very  difficult  roads.  Practically  any  type 
of  body  which  permits  of  end  loading 
can  be  fitted  to  the  chassis. 

All  these  subsidized  cars,  which  can 
be  called  out  by  the  War  Office  only  in 
case  of  national  emergency,  are  now  in 
service. 

From  the  English  the  motor  truck  has 
not  received  the  serious  consideration 
that  it  has  received  in  Germany,  where 
frequent  and  rigid  tests  are  made.  How- 
ever, by  the  fact  that  the  English  put  the 
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into  the  particular  car,  stamping  each 
one  with  the  government  stamp,  thus 
preventing  any  but  a  stock  pattern  ma- 
chine to  be  entered. 

The  reason,  of  course,  that  the  military 
powers  have  not  bought  the  cars  out- 
right, is  because  of  the  very  large  initial 
capital  that  would  be  required  for  the 
purpose. 

The  British  War  Department  has  seen 
fit  to  place  the  subsidy  life  period  for 
any  one  vehicle  at  but  three  years.  Pur- 
chasers of  machines  on  the  list  obtained 
five  hundred  fifty  dollars  in  all;  one 
hundred  fifty  dollars  of  this  was  paid 
at  the  time  of  the  purchase  of  the  truck, 


practical  life  of  the  car  two  years  under 
the  German  requirement,  that  is,  three 
years  instead  of  five,  the  partial  de- 
ficiency that  may  result  from  lack  of 
tests  may  thus  be  made  up.  In  England 
less  than  a  dozen  makers  are  on  the 
accepted  official  list  of  motor  trucks. 
This  is  in  part  due  to  the  fact  that  the 
British  manufacturers  are  very  reluctant 
to  change  to  a  simplified  standard  form; 
for  instance,  one  concern  uses  the  metric 
system  in  measuring  the  threads  of  its 
bolts  and  nuts.  Imagine  the  problem  for 
the  ordinary  mechanician  under  such  cir- 
cumstances !  Yet  in  spite  of  this,  it  is 
estimated  that  the  manufacturers  of  the 


French  Auto  Train 
The  motor  which  pulls  it  is  al- 
most as  bigr  as  the  first  locomo- 
tives were. 


From  the  Railroad  to  thk 

Consumer 
The  armies  do  not  travel  on  the 
lines  of  the  steam  routes  neces- 
sarily, so  the  task  of  the  motor 
truck  is  carrying  food  from  freight 
car  to  soldier — and  it  is  the  most 
important. 


Looking  for  Aeroplanes 

The  truck  has  been  adapted  for 

every  kind  of  use,  from  bringringr 

fresh  meat  to  an  army  encamped, 

to  picking  off  monoplane. 


prescribed  types  of  cars  could  turn  out 
eighty  cars  per  week,  conforming  to  the 
specifications. 

By  way  of  contrast,  it  may  be  stated 
that  in  one  official  test  in  France,  seventy 
dififerent  makes  of  cars  were  entered. 

The  British  War  Office  divides  the 
motor  trucks  into  two  classes — Class  A, 
to  carry  nine  thousand  pounds ;  Class  B, 
to  carry  five  hundred.  A  speed  of  not 
less  than  twelve  miles  an  hour  must  be 
maintained  and,  even  through  hilly 
country,  a  rate  of  ten  miles  an  hour  is 
expected.  A  motor  truck  must  be  able 
to  make  a  nonstop  run  of  two  hundred 
miles. 


Among  the  decided  advantages  of  a 
motor  truck  in  war,  are  not  only 
those  of  speed  and  enormous 
carrying  capacity,  but  that 
gained  by  the  doing  away  with 
the  forage  required  for  mules 
or  horses,  and  the  securing  of  in- 
creased compactness  for  an  army 
corps.  A  typical  German  army 
corps  extends  on  the  march  a 
distance  of  over  fifteen  miles. 
Following  this  comes  the  com- 
missary with  five  thousand  horses,  as 
many  men,  and  twelve  hundred  wagons. 
They  march  in  column,  fifteen  to  eighteen 
miles  long.  One-eighth  as  many  trucks 
as  wagons,  and  one-half  as  many  men, 
could  do  the  work. 

As  showing  what  might  be  done  in 
actual  warfare,  during  French  maneuvers 
just  previous  to  the  outbreak  of  the 
present  conflict,  herds  of  cattle  were 
placed  behind  the  troops  all  the  way  from 
thirty  to  forty  miles  behind  the  actual 
firing  line.  To  have  fresh  meat  brought 
to  these  soldiers  by  the  old-fashioned 
method  was  impossible,  but  motor  trucks 
were  able  to  bring  it  each  morning. 
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FROM  MOUNT  RAINIER 
The  movies  have  reached  the  top  of  this  magnificent  peak,  thanks  to  youn?  men  from  the  University  of  Washington. 


CARRY  MOVIES  TO  MOUN- 
TAIN TOP 

171 VE  young  men  from  the  University 
of  Washington  succeeded  in  carrying 
a  motion-picture  camera  to  the  summit 
of  Mt.  Rainier  and  photographing  the 
crater  and  Cokimbia  Crest,  the  highest 
point  of  the  peak. 


The  altitude  of  Mt.  Rainier,  according 
to  the  latest  government  survey,  is  four- 
teen thousand  four  hundred  and  eight 
feet.  The  achievement  of  these  young 
college  students  is  notable  since  it  was 
the  first  time  a  motion-picture  camera 
had  been  taken  to  this  spot  and  Seattle 
motion-picture  men  say  it  is  the  first  time 
one  has  been  carried  that  hisfh. 


READY  FOR  THE  CLIMB 

The  five  meii  who  formed  the  party  that  carried  the  movinsr-picture  machine  up  the  great  mountain  were  dressed 

for  the  job. 
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REMOVING  SULPHUR  FROM 
DRINKING  WATER 

'T'HE  domestic  water  supply  of  a  small 
town  close  to  Los  Angeles  is  ob- 
tained from  a  deep  well  and  is  strongly 
impregnated  with  sulphur.  Owing  to  the 
almost  jet  black  color  of  the  water  and 
its  disagreeable  odor  and  taste, 
the  consumers  registered  nu- 
merous objections  against  the 
private  corporation  which  de- 
livered the  water  until  at  one 
time  it  lo©ked  as  though  their 
well  were  worthless  for  com- 
mercial purposes. 

The  accidental 
discovery  of  the 
chief  engineer, 
however,  saved 
the  situation 
without  the  ex- 
penditure of  much  money.  He  had 
been  in  the  habit  of  storing  a 
quantity  of  the  water  in  a  terra  cotta 
olla  to  keep  it  cool  on  hot  days.  Notic- 
ing that  the  water  from  the  olla  did  not 
taste  so  strongly  of  sulphur  as  that  which 
was  taken  directly  from  the  well  and 
that,  when  the  water  remained  over  night 
in  the  olla,  it  lost  its  bluish  hue  and  the 
sulphurous  taste  became  barely  detect- 
ible,  the  engineer  figured  out  the  cause. 
It  was  clearly  evident  that  the  porous 
terra  cotta  olla  merely  allowed  the  sul- 
phurous water  to  become  aerated,  thus 
facilitating  the  escape  of  the  sulphur  gas. 


Aerating  the  Sulphur  Water 

The  city  engineer's  accidental  discovery  that  a  terra  cotta 

olla  would  do  it  saved  the  water  supply. 


The  Iron  Was  Heated  by   a 

MOTHER 


The  engineer  then  conceived  a  simple 
and  inexpensive  apparatus  to  aerate  all 
the  water  pumped  out  of  the  well.  This 
was  installed  in  the  company's  reservoir 
and  is  designed  to  distribute  the  water 
over  a  wide  area  and  to  allow  it  to  drip 
through  the  air.  Ever  since  the  aerator 
was  put  in,  the  water  has  been  palatable. 

OLD  IRONS  USED 
SLUGS 

WO  interesting  old  flat- 
irons,  whose  peculiarities 
emphasize  the 
convenience  of 
our  modern  elec- 
tric irons,  were 
found  recently 
during  a  tour 
abroad. 

Having  to  re- 
move the  solid  slug  from  each  flat- 
iron,  place  it  in  the  glowing  coals 
until  it  was  red-hot  and  then,  to  lift  it 
with  the  tongs  and  replace  it  in  the  shell, 
must  have  added  materially  to  the  labor 
of  the  laundress.  Yet  this  method  was 
evidently  prevalent  over  a  great  length 
of  time  and  a  wide  territory,  for  one  of 
these  flatirons,  sixty  years  old,  was,  found 
in  an  old  curiosity  shop  in  Germany ;  and 
the  other,  a  veteran  of  one  hundred  and 
fifty  years,  came  from  an  Italian  family, 
and  is  of  bronze. 


Red  Hot   Slug   in    Grand 
s  Day 


Fixing  Up  His  Roads 

This  Arkansas  farmer  uses  his  tractor  in  dragginsr  to  make  improved 

highways. 


DRAGS  ROADS  WITH 
TRACTOR 

D  O AD-drag"ging  is  done  on  a  large 
scale  and  in  an  efficient  manner  by  a 
farmer  living  near  Bentonvillc,  Arkansas, 
who  hitches  the  eight-horsepower  tractor, 
which  he  uses  to  cultivate  his  orchard, 
to  three  drags  which  cover  the  entire 
width  of  the  roadway.  The  two  outside 
drags  are  platforms  upon  which  rocks 
are  piled  and  where  the  men  stand, 
adding  the  necessary  weight.  ''The  best 
job  of  road  dragging  I  ever  saw",  said 
a  road  enthusiast  who  investigated  it. 
The  triple  drags  are  arranged  so  that 
the  desired  crown  is  secured  in  the  center 
of  the  road. 


EMPTY  GASOLINE  TANKS  FOR 
SHIPMENT 

INSIDE  the  big  new  steamship  dock, 
recently  built  at  Benton  Harbor,  is  to 
be  found  an  apparatus  for  taking  gaso- 
line out  of  the  tanks  of  automobiles  and 
for  recharging  same.  There  is  another 
kind  of  device  at  the  Chicago  end  of  the 
lake  line. 

Government  law  requires  every  ounce 
of  gasoline  to  be  pumped  out  of  machines 
before  they  are  put  on  board  a  ship  for 
freightage  across  the  lake.  The  Benton 
Harbor  line  hit  on  a  plan  for  an  even 
exchange.  At  the  dock  at  that  place  is 
built  a  box-like  enclosure.  The  door 
being  opened  discloses  a  pump.     Above 


the  pump  is  an  inverted  glass 
jar  holding  a  gallon.  The  gaso- 
line passes  through  this  jar  going 
into  or  coming  out  of  a  tank.  A 
shipper  is  given  a  tag  showing 
how  much  gasoline  has  been 
taken  out  of  his  machine  and,  at 
the  other  end  of  the  run,  the 
same  tag  calls  for  a  similar 
quantity  to  be  put  back  in  the 
machine. 

At  the  Chicago  end,  the  pump 

is  on  wheels  and  is  rolled  close 

to  an  auto  tank  where  it  is  either 

filled  or  emptied.     The  reserve 

supply  of  gasoline  is  stored  away,  safe 

from  dangerous  exposure.     These  con- 


gasoline: 


Measuring  the  Car's  Supply 

Before  the  automobile  is  shipped  across  Lake  Michigan  it 

must  be  relieved  of  its  gasoline. 

trivances  are  necessary  because  of  the 
increased  shipment  of  machines  to  avoid 
long  and  costly  runs  over  sandy  roads 
into  the  summer  resort  country  of  North- 
ern Michigan. 
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USE  TRACTOR  IN  GRAIN 
HARVEST 

A  FTER  several  horses  had  died  from 
^^  the  work  in  the  harvest  field  in  the 
sudden    and    extreme    heat,    a    Harper 


four  drivers  and  their  horses  are  elim- 
inated. 

During-  the  rush  this  summer  when 
the  wheat  ripened  so  much  more  quickly 
than  in  other  seasons,  this  tractor-header 
combination  ran  night  and  day,  two 
shifts  of  men  and  one 
extra  team  handling  all 
the  work.  This  is  the 
first  time  a  tractor  has 
been  hooked  to  a  header 
in  this  part  of  the  wheat 
country,  but  next  season 
the  number  will  be  mul- 
tiplied an  hundredfold 
by  the  progressive  farm- 
ers of  the  wind-swept 
Kansas  plains. 


Taking  the  Last  Job  from  the  Horse 
It  was  found  necessary  because  it  was  too  hot  for  the  animals  to  work. 


ROWS  OF  CORN  A 
MILE  LONG 


County,  Kansas,  farmer  hit  on  a  new 
plan  to  push  his  harvest  to  completion. 
To  the  rear  of  his  gasoline  tractor  he 
fastened  a  heavy  beam.  To  one  end  of 
the  latter  he  hooked  the  header  barge, 
and  to  the  other  end  he  fastened  the 
chains  that  drew  the  header.  One  heavy 
chain  runs  direct  from  the  tractor's  draw- 
bar to  the  header. 

When  the  barge  is  filled  with  the  grain, 
it  is  quickly  and  easily  detached.  A  wait- 
ing team  is  hitched  on  and  the  barge  is 
drawn  to  the  stack.  Meanwhile  another 
barge  has  been  attached  just  as  quickly 
to  the  tractor  bar,  and 
the  work  of  cutting  is 
kept  going.  Where  the 
stacking  is  done  in  the 
field,  a  hustler  with  one 
team  can  keep  the  barges 
going  between  the  har- 
vester and  the  stack. 

Three  men  only  are  re- 
quired to  run  the  header 
combination.  One  man 
runs  the  tractor;  one 
man  guides  the  header; 
and  one  man  loads  the 
barge.    Thus    three    or 


IN  eastern  Colorado,  which  boasts  of 
some  of  the  finest  dry  farming  land 
in  the  West,  fields  of  immense  area  are 
the  rule.  The  accompanying  photograph 
shows  part  of  an  eighty-acre  cornfield  on 
the  farm  of  C.  M.  Walker,  fifteen  miles 
from  Yuma,  with  rows  one  mile  long. 
The  evenness  of  the  rows,  which 
stretch  out  as  straight  as  a  string  as  far 
as  the  eye  can  see,  illustrates  well  the 
exceeding  care  with  which  farming  is 
conducted  in  this  section.  Next  to  the 
corn,  Mr.  Walker  has  twelve  acres  sown 
to  amber  seed  in  mile-long  rows. 


UNE  HUNDRED  AND  NINETY  DIRECT  DESCENDANTb 
When  they  have  families  in  Utah  they  have  bisr  ones. 

UTAH  FAMILY  GROUP 

AT  Spanish  Fork,  in  Utah,  Mr.  and  Mrs.  Wilham  Jex  recently  celebrated  the 
*^  sixtieth  anniversary  of  their  wedding.  One  hundred  and  ninety-one  direct  de- 
scendants spent  the  day  with  them  in  a  great 
family  reunion.  There  were  ten  sons  and  daugh- 
ters with  their  wives  and  husbands ;  one  hundred 
and  ten  grandchildren,  and  seventy  great-grand- 
children. 

This  venerable  couple  are  still  hearty,  vigorous, 
and  in  possession  of  all  their  faculties.  All  the 
sons  and  most  of  the  grandsons  are  active  busi- 
ness men  in  the  State.  They  have  been  of  serv- 
ice to  their  various  communities  in  a  way  of 
which  the  old  couple  is  proud. 

INDIAN  GOES  FAR  FOR  WOOD 

pHARLIE  LITTLE  WOLF  hews  out  his  tepee 
poles  near  Pactola  in  the  Black  Hills  of 
South  Dakota.  Spruce  is  regarded  by  the  Indian 
as  by  far  the  best  lodge  pole  material  and,  to 
secure  this,  Little  Wolf  and  his  family  drive  in 
their  light  Indian  wagon  one  hundred  miles  from 
the  Pine  Ridge  reservation.  They  take  trees, 
five  or  six  inches  through  at  the  butt,  and  skin 
them  down  till  but  two  and  a  half  inches  of  heart 
wood  is  left.  Sixteen  poles  are  used  in  a  set, 
which  is  worth  sixteen  dollars  when  delivered  at 
the  reservation.  Little  Wolf  is  an  Ogalala, 
Dakota,  more  commonly  called  Sioux,  and  a 
stanch  Episcopalian.  His  Black  Hills  brethren 
still  take  pride  in  the  tepee  poles  which  are  just 
as  good  as  those  their  fathers  made  before  the 
white  man  disturbed  his  people. 


Charlie  Little  Wolf  Making  His 
Tetee  Poles 
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MAKING  GOOD  IN  ARIZONA 
Twelve  thousand  acres  of  Egryptian  cotton  were  planted  this  year  in  the  Southwest. 

A  NEW  lAND 
for  an  OLD  CROP 

By  Philip  R.  Kellar 


THIS  is  the  third  year  since  the 
United  States  Department  of 
Agriculture  experiment  sta- 
tion at  the  Pima  Indian  School 
at  Sacaton,  in  Arizona,  began 
to  furnish  the  irrigation  farmers  of  the 
Salt  River  Valley  with  pure  breed  Egyp- 
tian cotton  seed.  The  crop  this  season 
from  but  a  small  part  of  this  section  in 
one  State  is  expected  to  yield  the  farm- 
ers a  million  and  a  half  dollars  in  cash, 
half  of  which  will  be  net  profit  for  them, 
and  most  of  the  remainder  of  which  will 
be  paid  out  in  wages. 

Three  years  ago  a  few  farmers  were 
persuaded  to  try  the  ancient  money  crop 
of  Egypt  in  the  new  land  and  they  plant- 
ed three  hundred  and  fifty  acres.  Last 
year  this  acreage  jumped  to  forty-five 
hundred  because  of  the  success  that 
marked  the  first  year.    This  year  there 
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are  about  twelve  thousand  acres  planted 
to  Egyptian  cotton,  and  already  there  are 
two  ginning  mills  in  the  district  to  take 
care  of  the  crop,  one  at  Phoenix  and  the 
other  at  Chandler. 

So  important  has  the  new-old  crop  be- 
come in  so  short  a  time  that  already  sys- 
tematic efiforts  have  been  started  to  pro- 
tect it.  There  are  three  associations  in 
the  Valley  which  co-operate  with  the 
state  authorities  and  the  United  States 
Department  of  Agriculture  in  the  task  of 
preventing  the  importation  of  inferior 
seed,  and  of  maintaining  and  increasing 
the  standard  of  the  seed  that  has  been 
bred  to  suit  that  climate  and  soil. 

One  man,  a  Kentucky  farmer,  L.  C. 
Sloan,  bought  sixty  acres  of  irrigated 
land  in  the  Mesa  district,  at  one  hundred 
and  eighty-five  dollars  an  acre,  paying 
one  thousand  dollars  cash  and  promising 
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to  pay  the  balance  in  annual  installments 
of  two  thousand  dollars.  He  put  fifty 
acres  in  cotton  and  the  other  ten  in 
g-arden  truck.  The  ten  acres  paid  all  liv- 
ing- expenses  and  the  cost  of  growinj^^  the 
cotton,  and  the  cotton  enabled  him  to  pay 
five  thousand  dollars  instead  of  two  thou- 
sand dollars  for  his  first  annual  install- 
ment. 

Eg-yptian  cotton  is  a  long,  strong,  fine- 
textured  staple,  worth  twice  as  much  as 
the  upland  cotton  of  the  South.  It  is 
in  great  demand  by  manufacturers  of 
threads,  finer  cotton  fabrics,  mercerized 
goods,  and  imitation  silks.  Egypt  is  the 
sole  source  of  supply,  no  other  area  of 
any  size  having  been  found  adapted  to  the 
profitable  growth  of  the  crop.  The 
Eg\'ptian  yield  is  limited  to  the  area 
reached  by  the  periodical  overflows  of  the 
River  Nile.  The  yield  ranges  from  one 
million  five  hundred  thousand  to  one 
million  eight  hundred  thousand  bales  of 
four  hundred  and  eighty  pounds.  The 
acreage  in  Eg)'pt  is  approximately  the 
same  as  the  number  of  bales  produced, 
the  Egyptian  yield  ranging  from  four 
hundred  to  five  hundred  pounds  an  acre. 

The  Salt  River  Valley  in  Arizona  con- 
tains over  one  million  acres  of  arable 
land  in  its  length  of  sixty  miles  and  its 
width  of  fifteen  to  thirty  miles.  One- 
fifth  of  this  area,  or  two  hundred  thou- 
sand acres,  is  imder  irrigation.  Present 
irrigation  projects  when 
completed  will  increase 
the  area  to  two  himdred 
and  seventy-five  thou- 
sand acres.  Probably  a 
large  part  of  the  remain- 
ing seven  hundred  and 
fifty  thousand  will  be 
placed  under  irrigation. 
Some  Egyptian  cotton 
is  being  grown  in  the 
Imperial  Valley,  in  Cali- 
fornia. A.  J.  Chandler, 
who  began  experimenting  with  Egyptian 
cotton  fifteen  years  ago,  is  convinced 
that  there  are  other  valleys,  where  the 
land  can  be  irrigated,  in  which  this 
cotton  can  be  successfully  grown.     He 


believes  that  within  a  few  years  the  yield 
in  the  Salt  River  V^alley  will  be  increased 
to  one  thousand  pounds  an  acre,  and  that 
in  a  comparatively  short  time  the  Ameri- 
can manufacturers  using  Egyptian  cotton 
will  be  independent  of  the  foreign  crop. 
His  experimental  plot  last  season  yielded 
seven  hunA-ed  and  fifty  pounds  to  the 
acre,  and  he  says  the  season  was  not 
l)ropitious,  being  the  shortest  in  many 
years.  Egyptian  cotton  requires  a  long 
growing  season. 

The  cotton  seldom  commands  a  lower 
price  on  the  market  than  twenty  cents 
per  pound,  and  nearly  always  from  one 
to  three  cents  more.  A  seven-hundred- 
pound  crop  would  yield  at  twenty  cents, 
one  hundred  and  forty  dollars'  worth  of 
lint  and  eighteen  dollars'  worth  of  seed. 
The  total  cost  of  producing  it  amounts 
to  approximately  seventy-eight  dollars 
per  acre,  based  upon  the  cost  of  produc- 
tion last  season.  The  principal  item  of 
expense  is  picking,  which  last  season 
amounted  to  about  fifty  dollars  per  acre. 
The  cotton  planters  are  confident  that  as 
other  and  more  proficient  pickers  are  de- 
veloped it  will  be  possible  to  get  the  work 
done  as  low  as  three  or  even  two  cents  a 
pound.  That  will  materially  reduce  the 
cost  of  production. 

Only  a  small  amount  of  irrigation  is 
needed  to  mature  the  crop.  The  seed  is 
planted    in    the    spring   as    soon    as    the 


Long  Rows  of  Egyptian  Cotton  in  the  Salt  River  Valley  of  Arizona 
Near  Phoenix 


ground  is  warm.  It  is  very  desir- 
able that  no  water  be  applied  until  after 
the  seeds  have  germinated  and  the  young 
plants  have  pushed  their  way  above  the 
surface.     Light   irrigation   and   cultiva- 
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tion  is  practiced  until  the  plants  cannot 
be  cultivated  by  machine.  After  this  time 
and  until  the  plants  are  matured,  light 
irrigations  every  ten  days  to  three  weeks 
are  applied.  The  total  cost  for  all  farm- 
ing operations  up  to  the  time  of  picking, 
including  the  cost  of  the  standard  seed, 
is  only  sixteen  dollars  an^acre.  The 
ginning  cost  for  a  seven-hundred-pound 
yield  averages  just  about  twelve  dollars. 


Egyptian  cotton  in  Arizona  is  planted 
in  rows  with  a  two-horse  planter.  On 
new  desert  land,  or  land  upon  which 
only  grain  has  been  grown,  the  rows  are 
spaced  three  and  one-half  feet  apart. 
Cotton  picking  time  extends  from  Octo- 
ber until  far  into  the  winter. 

The  industry  has  already  become  estab- 
lished sufficiently  to  insure  a  permanency 
of  the  crop  in  the  Salt  River  Valley. 
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TEACHING  THE  FARMER  TO 
CARE  FOR  HIS  MOTOR 


By 
FRANK    G.    MOORHEAD 


Minnesota, 
sas,  South 


WITH  ninety  million  dollars 
worth  of  automobiles 
owned  by  the  farmers  of 
ten  States  of  the  Middle 
West — 1 1 1  i  n  o  i  s,  Iowa, 
Missouri,  Wisconsin,  Kan- 
Dakota,  North  Dakota,  Ne- 
braska, and  Oklahoma — it  stands  to 
reason  that  the  repair  and  maintenance 
problem  is  a  big  one  to  the  men  who, 
up  to  a  few  years  ago,  were  merely  tillers 
of  the  land,  without  mechanical  ability  or 
knack. 

To  enable  the  farmers  of  the  State 
who  own  automobiles  to  keep  them  in 
good  repair,  at  a  minimum  of  expense, 
the  Iowa  State  College  of  Agriculture 
has  inaugurated  an  automobile  repair 
course  in  its  regular  extension  depart- 
ment. An  automobile  expert  is  spending 
his  time  holding  Farmers'  Institutes 
throughout  the  State,  at  which  the  in- 
struction is  not  how  to  grow  bigger  crops 
but  how  to  repair  farmers'  motor  cars. 


Iowa  is  the  first  State  in  the  Union  to 
take  up  such  a  work.  That  it  is  needed 
and  appreciated  is  evidenced  by  the  large 
number  of  farmers  who  attend  these 
institutes  and  by  the  eager  way  they 
devour  the  information  given. 

Up  to  the  first  of  July,  automobile 
institutes  had  been  held  in  tw.enty-seven 
cities  and  towns,  the  total  number  of 
people  attending  aggregating  seven  thou- 
sand. Though  the  institutes  were  de- 
signed primarily  for  farmers,  they  were 
open  to  the  general  public.  The  instruc- 
tion was  given  either  in  some  central 
garage,  the  local  theater,  town  hall,  or 
public  school  grounds,  wherever  the 
crowds  and  cars  could  best  be  accom- 
modated. Some  of  the  institutes  were 
of  three  days'  duration,  some  of  five.  In 
both  cases,  lectures  and  demonstrations 
were  given  both  in  the  afternoon  and 
evening  and  the  intervening  time  spent 
in  answering  personal  questions  and  in 
personal  talks  and  instruction. 


TEACHING  THE  FARMER  TO  CARE  FOR  HIS  MOTOR 


361 


I 

I 


Something  About 

Tires 

This    is   one   of   the 

easiest   lessons   to 

learn  but  hardest  to 

put  into  practice. 


A  Lesson  on  Car- 

BURETION 

The    farmers'    insti- 
tutes have  the  object 
lessons  on  view  dur- 
ing the  lectures. 


"Farmers  are 
just  learning  to 
be  mechanics," 
says  Prof.  R.  E. 
Davis,  the  Ames 
expert  in  charge 
of  these  auto- 
mobile institutes. 
"They  come  to 
us  eager  for  in- 
formation and 
advice,  particu- 
larly on  carbure- 
tion  and  the  care 
of  tires.  It  is 
not  uncommon  to  find  a  farmer  getting 
only  from  eight  to  nine  miles  from  a 
gallon  of  gasoline,  when  he  should  be 
getting  fourteen  or  fifteen.  We  must 
study  his  car  and  give  him  personal  in- 
struction, thus  supplementing  our  gen- 
eral demonstration  on  the  care  of  a  ma- 
chine and  all  its  parts." 

Up  to  two  or  three  years  ago  the  work 
of  the  Extension  Department  of  the 
various  state  agricultural  colleges  was 
primarily  and  almost  exclusively  along 
agricultural  lines,  but  now  that  the 
farmer  is  using  machinery  so  extensively 
and  is  buying  automobiles  in  such  quan- 
tities the  engineering  phase  of  the  work 
has  become  fully  as  important. 

In  the  last  year  the  number  of  auto- 
mobiles in  the  ten  States  of  the  so-called 
grain  belt,  named  above,  has  increased 
by  almost  one  hundred  and  twenty-five 


thousand.  Tables  furnished  by  the  Sec- 
retaries of  State  of  the  ten  common- 
wealths show  that  in  1912,  there  were 
254,216  cars  owned ;  in  1913,  there  were 
368,839. 

Of  this  increase  it  is  estimated  that 
fully  three-fourths  is  for  cars  bought  by 
farmers.  Inquiry  among  three  hundred 
dealers  in  the  various  States  fixes  the 
average  of  cars  sold  by  them  to  farmers 
at  seventy-seven  per  cent.  There  remain 
enough  farmers  in  these  ten  States 
whose  annual  incomes  are  four  thousand 
dollars  or  over,  to  warrant  the  prediction 
that  inside  of  a  few  years  there  will  be 
four  hundred  thousand  farm-owned  auto- 
mobiles in  the  Middle  West.  Small  won- 
der, then,  that  the  state  agricultural  col- 
leges find  nothing  more  important  than  to 
educate  the  automobile-owning  farmer 
in  the  care  and  maintenance  of  his  car. 


LIFEBOATS  THAT  WILL 
LOWER 

By 
FREDERICK    STANTON 


IN  mid-ocean  no  one  is  ever  eager  to 
launch  a  small  boat  unless  compelled 
to  do  so  by  some  dire  emergency 
and  in  such  cases  it  usually  happens 
that  the  archaic  davits  do  not  work. 
Even  in  a  dead  calm,  if  the  ship  is  heeled 
over  a  little,  the  davits  on  the  upper  side 
are  useless  and  the  boats  on  that  side 
cannot  be  removed  to  the  lower  side ; 
thus,  in  a  ship  presumably  equipped  for 
such  emergencies,  it  frequently  happens 
that  the  passengers  and  crew  go  down  to 
Davy  Jones'  locker  together. 


The  Intperator's  Launching  Apparatus 
It  is  worked  from  an  upper  deck  by  power. 


It  required  the  tragedy  of  the  Titanic, 
followed  by  a  number  of  other  terrible 
disasters  at  sea,  to  bring  home  to  shi]> 
builders  and  shipowners  the  need  of  some- 
thing more  effective  than  inverted  fish- 
hooks to  serve  as  davits  in  time  of  need. 
A  concern  in  Long  Island  City  that  had 
produced  something  comparatively  mod- 
ern and  had  been  trying  for  years  to  find  a 
purchaser  was  able  to  dispose  of  several 
sets  of  davits  on  the  strength  of  the 
Titanic  horror. 
Now  comes  the  Britannic  fully 
equipped  with  davits  that  are 
really  up  to  the  minute.  The 
Britannic,  owned  by  the  same 
company  to  which  the  ill-starred 
Titanic  belonged,  is  the  biggest 
British  ship  ever  built,  being 
more  than  nine  hundred  feet 
long  and  of  fifty-three  thousand 
tons  displacement.  She  was  to 
enter  the  transatlantic  trade 
this  fall,  but  the  great  European 
war  may  defeat  this  plan.  Every 
safety  device  that  the  marine 
architect  can  think  of  has  been 
provided  to  keep  the  Britannic 
afloat ;  but  if,  in  spite  of  all  this, 
she  is  still  bent  on  going  to  the 
bottom,  her  ,  passengers  and 
crew  will  stand  a  better  chance 
of  getting  ashore  than  any  other 
group  of  people  ever  had  under 
similar  circumstances. 

In  the  first  place  there  will  be 
boats  enough  for  all  hands. 
There  will  be  forty-eight  of  these 
lifeboats,  of  which  two  very  large 
ones  will  be  equipped  with 
motors  so  as  to  be  able  to  tow 
other  boats  if  necessary.  All  are 
to  be   standard   wood   lifeboats, 
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instead  of  the  collapsible  type  which  has 
been  adopted  by  some  lines. 

What  is  very  much  more  to  the  pur- 
pose, an  equipment  of  davits  has  been 
provided  that  will  insure  the  launching 
of  all  the  boats,  no  matter  what  the 
weather  or  other  conditions  may  be.  The 
new  style  davits  are  arranged  in  pairs  in 
the  usual  manner,  three  sets  on  each  side 
of  the  ship.  They 
are  spaced  wide 
enough  apart  to 
enable  the  boats  to 
pass  between  them 
without  the  clumsy 
expedient  of  slew- 
ing. They  are  of 
lattice-girder  con- 
struction of  abun- 
dant strength  to 
handle  the  great 
weight  of  a  loaded 
lifeboat,  with  swan- 
necked  tops  turned 
in  towards  each 
other.  Thus  the 
boats  can  swing 
free  under  any  con- 
d  i  t  i  o  n  s.  These 
davits  are  attached 
to  the  deck  by 
pivots  so  that  they 
may  swing  freely 
through  a  consid- 
erable arc — far 
inboard  to  reach  a  boat 
in  the  middle  of  the  ship, 
and  far  enough  out  to 
extend  almost  horizon- 
tally or  nearly  at  right 
angles  to  the  side  of  the 
ship.  In  this  position 
they  can  lower  a  boat 
vertically  into  the  sea 
forty-five  feet  away  from 
the  side  of  the  vessel. 
Therefore,  unless  the 
ship  should  be  so  far 
over  on  her  beam  ends 
that  no  one  could  stand 
on  her  decks,  boats  could 
be    lowered     from    the 


upper  side  and  swung  free  of  the  vessel. 
Also,  no  matter  how  rough  the  sea,  the 
boat  will  be  launched  far  enough  away 
to  avoid  smashing  against  the  ship's  side, 
unless  those  on  board  are  extremely  care- 
less or  awkward. 

This  big  reach  of  the  davits  permits  a 
grouping  of  the  boats  so  that  a  few  offi- 
cers and  men  can  attend  to  the  launch- 
ing. Instead  of  ob- 
structing the 
deck  for  the  pas- 
sengers in  their 
promenades,  the 
boats  are  stacked 
up  three  tiers  deep 
in  groups  of  eight. 
The  one  set  of 
davits  can  launch 
the  entire  lot  and, 
if  for  any  reason  it 
is  not  deemed  de- 
sirable to  launch  a 


Far  Outboard 

One  of  the  great  dangers  in  launching  lifeboats  is  that  they  may  be  smashed 

before  reaching:  the  water.    These  davits  prevent  that  possible  accident. 


LIFEBOATS  HOUSED  ON  THE  LOWER  DECKS 
The  Imperator  carries  hers  out  of  sight  and  harm's  way. 


group  from  one  side,  the  boats  can  be 
traversed  across  the  deck  to  the  opposite 
davits,  which  are  capable  of  handling 
them  all. 

Automatic  stops  are  provided  so  that 
a  clumsy  or  excited  man  cannot  damage 
either  the  davits  or  the  boats.  The  two 
falls  are  wound  on  separate  drums 
mounted  on  the  same  shaft  and 
normally  rotate  together  when  a  boat 
is  being  raised  or  lowered;  but  if  the 
ship  should  be  down  by  the  head  or  by 
the  stern,  as  a  sinking  ship  might  be,  the 
two  drums  can  be  disconnected  and 
worked  independently,  so  that  under  any 
circumstances  the  loaded  boats  can  be 
lowered  on  an  even  keel. 

Electric  lights  are  placed  at  the  top  of 
each  davit  which  not  only  facilitate  the 
operation  of  lowering  the  boats  at  night, 
but  also  illuminate  the  surrounding  decks 
and  companion  ways.  The  lights  are 
operated  by  the  emergency  generators  or 


the  storage  batteries,  which  also  work 
the  davits,  operate  the  wireless  apparatus 
and  whistle  controls,  and  light  the  ship 
as  long  as  she  floats. 

Should  disaster  ever  overtake  the 
Britannic  the  captain  from  his  post  on 
the  bridge  can  close  passages  between 
compartments  by  touching  a  few  but- 
tons, telephone  to  the  Marconi  operator, 
be  informed  by  telephone  and  electric 
indicators  of  conditions  in  all  parts  of 
the  vessel,  and  direct  operations  for 
abandoning  the  ship.  The  passengers 
will  not  be  left  to  grope  in  darkness,  no 
matter  what  may  have  happened  to  the 
machinery  away  down  in  the  hold. 

While  enormous  expense  has  been  in- 
curred in  providing  really  modern  meth- 
ods of  launching  lifeboats  and  taking  all 
hands  off  the  Britannic,  her  owners, 
doubtless,  fervently  hope  that  they  never 
will  get  the  worth  of  their  money  out  of 
those  davits. 
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NEW  TYPE  OF  ELECTRIC 
CHAIR 

AN  innovation  in  electric  chairs — not 
the  kind  they  use  at  Sing  Sing,  but 
one  just  as  expeditious,  only  with  a  dif- 
ferent purpose — has  recently  been  de- 
signed. The  visitors  at  the  San  Diego 
Exposition  will  not  have  to  trust  to  the 
human  agency  of  hired  porters  to  trans- 
port them  from  building  to  building,  but 
will  have  the  novel  pleasure,  as  well  as 
the  greater  freedom  of  movement,  af- 
forded by  two-passenger  electric  run- 
about chairs.  These  are  made  after  the 
fashion  of  the  ordinary  wicker  wheel 
chair  for  sight-seers,  but  fitted  out  with 
electric  storage  batteries,  which  supply 
a  small  motor  with  power.  These  elec- 
tric chairs  will  be  a  great  convenience, 
as  the  person  riding  in  one  may  turn 
wherever  he  wishes. 

RUN  TYPEWRITER  WITH 
BOTTLE 
A  LARGE    eastern 

paper     office 
working    at    a    hi 
tension  to  get  oul 
"copy"   for  a 
special  edition 
All  the  type- 
writers  in 
the    place 
were  click- 
ing at  top 
speed, 
when    the 
spring    of 
one    of 
them  sud- 
denly broke. 
There  was  no 
time  to  have  it 
repaired  and  no 
other  m  a  c  h  i  n  e 
was    available ;    so 
the  ingenious  operator 
made  a  temporary  repair 
from    a    short    length    of 
string,  an  empty  ink  bottle, 
and  a  pasteboard  box.    One 


1 


When  the  Rack  Was  On 

The  newspaper  was  (roing  to  press  and  there 

was  no  time  to  fix  the  typewriter  any  other 

way. 


The  Porter  Loses  His  Job 
Visitors  at  the  San  Diejjo  Ex- 
position will    ride   in    electric 
chairs. 


end  of  the  string  was  tied  to  the  carriage 
and  the  bottle  was  tied  to  the  other  end. 
The  box  was  placed  on  the  edge  of  the 
stand  and  the  string  was  passed  over 
this.  The  weight  of  the  empty  bottle 
was  just  enough  to  give  the  proper 
pull  to  bring  the  carriage  over  to 
begin  a  new  line.  A  weight  was  placed 
inside  the  box  to  keep  it  steady.  The 
typewriter  was  used  in  this 
n  e  r  for  several 
ys,  during  which 
time  the  impro- 
vised  spring 
pulled  the  car- 
riage steadily 
and  without 
a  stop. 
When  the 
reporter 
has  come 
in  at  the 
last  mo- 
ment to 
write  his 
story  before 
the  last  forms 
close  any  de- 
lay of  even  a 
few  minutes  may 
deprive  the  paper 
of  the  column  which 
he  was  to  have  filled,  and 
so  a  typewriter  repair 
under  these  circumstances 
is  of  pririie  importance. 
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PULLING  OFF  THE  RICE  HEADS 
The  Japanese  farmer  and  his  wife  thresh  the  grain  in  this  way  witli  a  b'n;  comb. 


PRODUCING  RICE  IN  JAPAN 

A  LL  the  work  of  raising  rice  in 
Japan  is  done  by  hand.  A 
horse  is  never  used  in  the  rice  fields. 
The  husband  drags  the  plow  while 
the  wife  steers.  The  rice  is  raised 
on  small  squares  and  rectangles  of 
land,  covered  with  water,  so  that  a 
rice  field  looks  like  a  big  mud  pud- 
dle with  whiskers,  the  latter  being 
the  rice  sprouts. 

When  it  comes  time  to  thresh  the 
rice,  it  is  taken  to  a  dry  place 
and  piled  up.    Then  a  frame 
with  teeth  is  set  up ;  the 
rice   is    struck   into   the 
teeth  of  this  great  comb 
and  the  heads  are  pulled 
off.     When     these     are 
pulled  off,  they  are  put 
on  a  floor  and  pounded 
until    the   hulls    are   re- 
moved.    The  stalks  are 
used  for  weaving. 

All  day  long  the  wife 
works  by  the  side  of 
her  husband,  and  both 
working  from  dawn  to 
dusk,  seven  days  a 
week,  can  just  make  a 
living. 


.  Fog  Gun  to  Warn  Sailors 
It  works  automatically  with  acetylene  g-as,  fir- 
ing for  three  weeks  without  attention. 


GUN  REPLACES  FOG  HORN 

'X'HE  first  acetylene-gas  gun  in 
the  United  States  has  recently 
been  imported  by  the  Lighthouse 
Board  from  Scotland,  and  is  being 
tried  out  at  the  Marrowstone  Point 
Lighthouse,  in  Puget  Sound. 

The  gun  stands  about  eight  feet 
in  height  from  the  base  to  the  top 
of  the  exhaust  pipe. 

Gas  pressure  lifts  the  diaphragm 
of  a  regulator  floating  in  oil,  to  a 
sufficient  height  to  operate 
a  trigger  that  explodes  the 
gas  in  the  combustion  cham- 
ber by  electricity.  The  dis- 
charges are  thirty  seconds 
apart  and  can  be  heard 
from  four  to  ten  miles 
away,  according  to  air  con- 
ditions. 

When  the  connection 

from   the   acetylene   tanks 

is  turned  on,  the  gun  dis- 

charges  automatically. 

A    sufficient    supply    of 

gas  is   in  the   storage 

tanks  for  three  weeks' 

continuous  firing. 

These  fog  guns  are 
proving  very  popular. 
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GIRL  IS  CHAMPION  TOMATO 
GROWER 

lyilSS  CLYDE  SULLIVAN,  of  Ous- 
ley,  Georgia,  holds  the  1913  record 
of  the  United  States  among  the  members 
of  the  Girls'  Canning  Clubs  for  yield  of 
tomatoes  on  one-tenth  of  an  acre.  The 
tenth-acre  tract  is  the  size 
of  the  plat  each  member 
must  cultivate. 

This  Georgia  girl  gath- 
ered 5354  pounds  of  toma- 
toes   from    her   patch    and 
made   a   net   profit 
of  $132.39.    A  full 
acre    at    this    rate 
would,    of    course, 
have    netted 
$1323.90.     Practic- 
ally all  of  the  to- 
matoes were  put  up 
in  cans  and  neatly 
labeled     with     the 
standard     canning 
club  brand. 

The  results  were  carefully  checked  by 
county  and  demonstration  agents  and  the 
record  is  fully  verified.  A  number  of 
(Georgia  girls  approached  her  record  but 
a  larger  number  fell  far  below,  the 
smallest  net  profit  being  ten  dollars  on 
the  tenth  acre. 

The  enrollment  of  canning  club  girls 
in  Georgia  is  thirty-five  hundred  and  it 
is  claimed  that  the  work  has  only  begun 
and  many  more  could  be  enrolled  if  they 
could  be  looked  after  by  those  interested 
in  the  movement. 


Grows  Most  Tomatoes 

She    won    the    prize    for 

makinK-  the  most  money 

off  one-tfnth  of  an  acre. 


4 


IMPROVE  SAN  DIEGO'S 
HARBOR 

CAN  DIEGO,  California,  has  a  harbor 
that    is   absolutely   landlocked,   with- 
out treacherous  reefs  and  free  from  dis- 
astrous storms. 

The  present  harbor  channels  have 
never  been  dredged 
and,  figuring  on 
low  tide,  they  have 
a  depth  of  from 
thirty  to  sixty  feet 
and  a  width  of 
from  fifteen  hun- 
dred to  twenty-four 
hundred  feet  for  a 
distance  of  seven 
miles ;  the  channels 
then  continue  a 
further  distance  of 
five  miles  with  a 
depth  of  from  fif- 
teen to  thirty-six 
feet. 
The  city  has  just 
completed,  at  a  cost  of  one  million 
dollars,  the  first  unit  in  harbor  develop- 
ment, which  consists  of  one  pier  eight 
hundred  feet  long.  The  total  cost 
of  contemplated  improvement  will  be 
nine  million  dollars.  With  this  expendi- 
ture the  city  will  secure  title  to  fourteen 
hundred  acres  of  reclaimed  tide  lands  with 
the  value  far  in  excess  of  the  cost  of  im- 
provement. Being  the  first  port  of  call 
on  the  Pacific  in  the  United  States,  the 
eyes  of  the  world  are  now  focused  upon 
this  magniRcent  body  of  water. 


Anticupating  World  Tr-^de 

San  Diego  is  to  spend'nine  million 

dollars  improving  ber  Harbor. 
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MAKING  UP  A  SILK  TRAIN 

ON  A  SEATTLE 

PIER 


After  the  long  race  across  the  Pa- 
cific another  across  the  Ameri- 
can Continent  begins. 


77?^   RACE  of 
the  SILK  SPECIALS 


By  Monroe   WcDlley 


N ''EARLY  every  day  in  the  year 
giant  express  steamers  are 
racing  across  the  Pacific  under 
a  full  head  of  steam,  the  en- 
gines throbbing  mightily  in  an 
effort  to  gain  more  headway,  to  get  a 
commodity  to  us  at  a  certain  hour,  nay, 
at  a  certain  minute.  First-class  passen- 
gers no  longer  command  the  fastest 
steamers ;  the  traveling  public  no  longer 
is  able  to  go  and  come  in  advance  of 
freight, — that  is,  of  a  certain  kind  of 
freight. 

What  may  be  the  name  of  the  class  of 
freight  that  exacts  all  this  hurry  and 
fuss  ?  What  is  it  that  sends  engine-room 
firemen  weak  and  weary  to  the  forecastle 
of  the  ship  at  the  end  of  every  watch 
after  stoking  roaring  fires  like  demons 
in  hell?    What  is  it  that  causes  railroad 
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officials  to  plan  for  days  ahead  of  the 
arrival  of  a  steamer,  that  fast  freight 
trains  may  be  waiting  to  dash  across  the 
continent  on  a  passenger  train  schedule 
as  soon  as  the  precious  packing  cases  are 
rolled  from  the  hold? 

Oddly  enough,  it  is  nothing  more  than 
silks  for  milady !  Hitherto  food  supplies 
have  usurped  all  the  speed  there  was 
left  after  traveling  humanity  had  exacted 
its  toll.  Now  it  has  become  more  im- 
portant to  speed  up  ships  and  trains  to 
deliver  silk  than  it  is  to  hurry  fruit  boats 
and  refrigerator  cars  carrying  fast- 
ripening  fruit.  Silk  is  not  perishable,  but 
silk  prices  are. 

If  silk  quotations  are  high,  the  pro- 
ducers in  Japan  are  naturally  anxious  to 
sell.  It  is  to  their  interest  to  land  the 
silk  in  New  York  City  before  the  bottom 
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falls  out  of  the  market.  The  sellers  make 
it  their  business  to  see  that  the  over- 
ocean  carriers  get  the  cargoes  into  New 
York  on  schedule,  often  on  a  certain  day, 
and  sometimes  at  a  certain  hour.  It  is 
an  exciting  game,  as  much  so  for  the 
carrier  as  it  is  fpr  the  seller.  If  the 
race  is  lost,  the  grower  is  out  at  pocket, 
and  the  transporting  agent  likewise  loses. 
There  is  a  penalty  for  every  day  that  the 
shipment  is  overdue. 

Because  of  these  conditions,  silk  has 
been  able  to  do  in  almost  no  time  what 
ordinary  trade  conditions  have  failed  to 
do  for  transpacific  shipping  in  a  decade. 
Silk  ships,  some  of  them,  are  now  cross- 
ing the  Pacific  in  from  nine  to  ten  days. 
Twenty  days  over  the  northern  route 
used  to  be  fair  time ;  even  today  the 
average  steamer  from  'Frisco  out  takes 
from  twenty  to  twenty-five  days  to  reach 
the  world's  silk  center. 

A  Canadian  Pacific  silk  express  came 
near  making  the  voyage  from  Yokohama 
to  Seattle  in  eight  days  but,  in  the  end, 
she  disappointed  her  owners  and  the 
maritime     world    by    coming    in    late. 


Carrying  concerns  that  operate  their  own 
over-ocean  steamers  and  railroads  are  the 
leading  participants  in  the  silk  races. 
They  have  facilities  for  bringing  the 
ships  alongside  docks  on  which  fast 
freights  are  waiting  with  steam  up. 

In  July  last,  the  Japanese  steamer  Azva 
Marti  brought  a  silk  cargo  valued  at 
$1,141,000  into  Seattle.  The  ship  sailed 
from  Yokohama  on  July  fifteenth  and, 
although  it  ordinarily  takes  the  vessel 
from  fifteen  to  sixteen  days  to  make  port, 
by  unmerciful  crowding  she  was  able  to 
get  the  cargo  on  the  rails  by  July  twenty- 
eighth.  The  Azva  Marti  s  burst  of  speed 
was  occasioned  by  the  fact  that  the  Em- 
press of  Russia,  perhaps  the  fastest  silk 
ship  on  the  Pacific,  owned  and  operated  by 
the  Canadian  Pacific  Railroad,  a  formid- 
able rival  of  the  Japanese  line,  left  Japan 
shortly  after  the  Ann  Mam  left,  for 
Vancouver,  British  Columbia,  carrying  a 
cargo  valued  at  $1,500,000.  The  idea 
was  to  get  the  Awa's  cargo  into  the  New 
York  depots  before  the  Empress  could 
get  her  shipment  on  the  rails.  As  the 
Empress  has  made  the  trip  from  Yoko- 


THE  GIANT  OF  THE  PACIFIC 
The  Minnesota  has  carried  the  greatest  cargo  ever  carried  by  any  ship  on  any  sea.  according  to  the  Pacific  Coast 

experts  in  shipping  service. 


TWO  SILK  SHIPS  UNLOADING  AT  SEATTLE 
The  transcontinental  freight  trains  are  waiting  at  the  dock  when  the  big  ships  come  in. 


LOADING  SILK  AT  A  FAR  EASTERN  PIER 

Most  of  the  great  traffic  has  ceased  since  the  world  began  to  fight.    There  are  comparatively  few  ships  left  since  the 
withdrawal  of  most  of  them  for  work  in  the  war. 


hama  to  Vancouver  in  less  than  nine 
days,  a  record  that  the  Awa  could  not 
equal,  it  was  imperative  that  the  latter 
get  in  before  July  thirtieth,  the  day  the 
Empress  was  scheduled  to  dump  her 
boxes  into  the  Canadian  road's  trains. 
She  made  the  trip  in  the  fastest  time 
ever  accomplished  by  any  vessel  of  her 
line  and  her  cargo  of  silk  was  on  its  way 
across  the  continent  when  the  Empress 
arrived. 

War  is  already  cutting  capers  in  the 
silk  trade  although  women  will  perhaps 
go  on  wearing  silk  regardless  of  trade 
conditions.    The  traditions  of  style  war- 


rant the  assertion.  Just  the  other  day, 
at  the  outset  of  the  present  European 
wars,  the  British  steamship  Protesilaus, 
of  the  Blue  Funnel  line,  came  into  Vic- 
toria with  a  silk  cargo  valued  at  $1,750,- 
000,  probably  the  most  valuable  shipment 
that  has  ever  come  to  us.  The  thirty- 
four  hundred  bales  were  hurried  east, 
after  which  the  Canadian  government 
commandeered  the  ship  preparatory  to 
converting  her  into  a  hospital  ship.  By 
this  act  one  of  the  largest  carriers  in  the 
trade  is  temporarily  removed. 

The  Pacific  ocean  boasts  a  ship  that 

(Continued  on  page  470) 
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GETTING  HEAVIER  LAYING 

BIDDIES 


By 
R.    C.    AULD 


THE  chief  point  of  interest  in 
regard  to  keeping  hens  is  the 
egg-laying  capacity  of  the  in- 
dividuals. Can  that  cai)acity 
be  increased  by  special  dietary, 
or  other  means?  This  is  a  question  that 
poultry  breeders  have  long  discussed 
among  themselves.  Science  has  at  last 
come  along  and  decided  the  question  for 
them,  and  says:  The  capacity  of  a  hen 
for  egg-laying  cannot  be  increased  by  any 
certain  means  or  methods,  her  capacity 
being  fixed  from  chick-hood.  That  is, 
each  chick  is  endowed  with  a  certain  egg- 
laying  capacity — which  means  that  the 
number  of  eggs  she  will  "lay"  is  fixed ; 
in  fact,  the  whole  number  is  already 
formed,  and  only  require  development  to 
come  to  their  growth  and  be  produced. 
That  being  so,  it  behooves  the  poultry- 
man  to  select  his  stock,  as  far  as  he 
knows  how,  from  heavy-laying  strains. 
Not  being  able  to  increase  the  inherent 
capacity,  the  only  possible  thing  he  can 
do  is  to  accelerate  the  hen's  industrious 
nature,  so  that  she  may  lay  more  regu- 
larly or  oftener.  When  she  has  reached 
her  limit,  over  the 
the  long  or  short 
route,     she     is     fit 


only  for  fricassee  and  the  family  table, 
Sunday  noon. 

breeding  for  heavy  egg-laying  pro- 
duction is,  therefore,  of  the  first  impor- 
tance, and  one  man.  Dr.  Raymond  Pearl, 
of  the  Maine  Experimental  Station  at 
Orono,  has  devoted  long  and  persistent 
study  to  the  subject,  his  results  being 
enlightening  and  such  as  should  benefit 
the  breeder.  He  has  laid  down  certain 
rules,  as  a  result  of  his  experiments,  that 
are  quite  easy  to  understand  and  practice. 
Summarizing  his  knowledge  he  has  for- 
mulated the  following  "laws": 

1.  The  selection  of  breeding  birds 
should  be  made  on  the  basis  of  constitu- 
tional vigor  and  vitality ;  which  may  be 
determined  by  their  normal  growth,  their 
performance  in  respect  to  the  vitality  of 
their  chicks  (this  being  charged  up 
against  the  hen)  ;  their  freedom  from  or 
immunity  against  sickness,  and  other 
troubles. 

2.  The  use  as  breeders  of  such  females 
only  as  have  shown  themselves  by  trap- 
nest  records  to  be  high  producers ;  since 
it  is  only  from  such  females  that  there 

can  be  any  hope  of  get- 
ting males  capable  of 


The  Hen's  Supply  of 

Eggs  Is   Fixed    and 

Feeding    Will    Not 

Change  It 


The  Stock  Counts 

The  hen  lays  as  many  eggs  as 

her   parents   ordained    she 

should. 
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transmitting  high  laying  qualities  to  their 
progeny. 

3.  The  use  as  breeders  of  such 
males  only  as  are  known  to  be  the  off- 
spring of  high-producing  hens,  since  only 
from  such  males  can  we  expect  to  get 
high-producing  female  offspring. 

4.  The  use  of  a  pedigree  system 
whereby  it  will  be  possible  at  least  to  tell 
what  individual  male  bird  was  the  sire 
of  any  particular  female. 


similarly  with  a  hen  of  high-producing 
parentage.  When  the  hen  alone  is  re- 
garded, we  have  only  fifty  per  cent  effi- 
ciency in  the  result ;  when  both  male  and 
female  are  tested  and  proved,  then  we 
have  one  hundred  per  cent  efficiency ; 
that  is,  the  highest  possible  capacity  from 
both  sides.  That  capacity,  if  derived 
from  a  line  of  high-producing  parents, 
will  itself,  in  the  individual,  be  one 
hundred  per  cent  efficiency.   Only  half  of 


MAINE  EXPERIMENT  STATION  FOR  POULTRY 
Men  at  this  institution  have  evolved  a  set  of  rules  for  the  breeding  of  high  capacity  egg  producers. 


5.  The  making  at  first  of  as  many 
different  matings  as  possible. 

6.  Continuing  though  not  by  too  nar- 
row inbreeding  (or  line  breeding)  those 
lines  in  which  the  trap-nest  records  show 
a  preponderant  number  of  females  to  be 
high  producers. 

It  will  thus  be  noted  that,  in  one  re- 
spect, the  rooster  is  more  important  than 
the  hen;  but  he  must  spring  from  a  hen 
of  high-producing  capacity  and  be  mated 


this  one  hundred  per  cent  amount  of  ca- 
pacity, resident  in  the  germ  cells 
(gametes),  can  be  contributed  by  each 
parent ;  but  there  being  two  equal  fifty 
per  cent  proportions  (from  each  of  the 
two  parents)  we  have  in  the  resulting 
chick  a  one  hundred  per  cent  efficiency — 
and  that  is  determined,  as  science  has 
declared,  at  the  period  of  fertilization  of 
the  female  or  egg  cell  by  the  male  or 
sperm. 


WATCHDOGS  FOR  THE 
SMOKESTACKS 


By 
K.    H.    HAMILTON 


SMOKE  seems  to  be  an  accom- 
panying factor  of  our  modern 
industrial  life.  Cities  lacking  it 
are  usually  in  a  state  of  indus- 
trial stagnation.  To  eliminate 
the  nuisance  of  a  much  polluted  atmo- 
sphere, and  at  the  same  time  do  the  least 


possible  harm  to  the  manufacturer,  is  a 
problem  with  which  many  cities  are  bat- 
tling. A  ray  of  hope  springs  from  St. 
Louis.  At  one  time  more  dingy  than 
Pittsburgh,  it  is  now  pronounced  officially 
as  "practically  free  from  smoke". 
A  smoke  monitor  that  would  seem  to 
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have  considerable 
merit  in  abating 
this  most  insidious 
of  public  nuisances 
is  a  new  type  of 
electrical  instrument  that 
notifies  the  fireman  or 
superintendent  the  in- 
stant a  smokestack  be- 
gins unduly  to  pollute 
the  surrounding  atmo- 
sphere. The  invention  is 
altogether  electrical,  with 
all  indications  automatic- 
ally recorded.  A  light  is 
flashed  behind  printed  firing  directions 
for  the  man  at  the  furnace,  and,  in  case 
he  fails  to  notice  this  warning,  a  bell 
starts  to  ring  and  continues  until  the 
trouble  is  corrected. 

Heretofore  some  methods  have  been  in 
vogue  calling  upon  the  fireman  to  watch 
the  smokestack,  which  in  numerous  cases 
is  so  situated  as  to  make  this  method 
impractical.  The  new  electric  "watch- 
dog" seems  to  overcome  this,  as  the  re- 
cording apparatus  and  alarm  are  adjust- 
able to  almost  any  convenient  location 
about  the  plant. 

The  operation   of  the  instrument  de- 


A^  A  Recorder 
The  clock  shows  the  time  that  the  chimney  smokes. 

pends  upon  the  capability  of  the  gases  in 
the  smokestack  to  carry  an  electric  cur- 
rent. Under  normal  conditions  the  gases 
coming  from  the  fuel  bed  are  intensely 
"ionised",  or  are  in  that  state  which 
readily   permits   the   electric   current   to 


be   conducted 
through  them  with 
ease.      In    other 
words,  when  there 
is  a  good  bed  of  red- 
hot  coals  the  medium 
in  the  stack  is  a  good 
conductor  and  the  re- 
sistance to  current  is 
very  low.    When  dust 
or  fumes  are  present, 
through  a  peculiar 
combination,    the    re- 
sistance is  greatly  in- 
creased and  the  elec- 
tric discharge  causes  the  warning  bells 
and  lights  to  operate. 

The  new  type  of  monitor  has  no  mov- 
ing parts,  is  easily  carried  from  place  to 
place,  and  is  destined  to  play  an  impor- 


GiviNG  Its  Warnmng 

Tlie  sign  is  placed  behind  ground  glass  and 

is  automatically  illuminated. 


When  the  Chimney  Smokes  Directions  Are  Lighted 
AND  Bells  King  Until  the  Trouble  Is  Corrected 


tant  part  in  the  smoke  problems  of  the 
future.  Its  benefits  are  two- fold ;  that 
is,  it  stops  to  a  great  degree  the  pollution 
of  city  air  and  at  the  same  time  puts 
dollars  and  cents  into  the  pockets  of  the 
manufacturers,  for  it  sees  to  it  that  the 
man  at  the  furnace  is  firing  for  efficiency. 
Anti-smoke  agitators  have  for  a  long 
time  hoped  to  do  away  with  the  use  of 
soft  coal  and  the  production  of  the  de- 
structive clouds  of  gas  and  floating  car- 
bons, but  in  a  great  many  parts  of  the 
United  States  the  cost  of  anthracite  is 
prohibitive  and  it  is  necessary  to  use 
bituminous  coal.  Investigations  have 
proved  that  when  the  latter  is  fired  skil- 
fully practically  no  smoke  is  produced. 


TAKING  a  CURSE 
off  POSTERITY 

w 


By  Donald  Wilhelm 


HAT  would  you  think  of 
issuing-  bonds  to  buy 
Fourth  of  July  fire- 
works ?" 

"W  hat    would    you 

think  of  giving  your  note  to  get  a  hair 

cut?"  countered  a  New  York  business 

man. 

This  same  man  was  a  taxpayer.     He 

had  just  learned  that  New  York  City  has 

a  larger  debt  than  the  Government  of  the 

United  States;  that, 

according  to  the 

latest  figures  obtain- 
able,   it   owes   more 

than  all  the  six 

states  of  Central 

America     combined, 

plus   Chile   and 

Brazil ;     more     than 

Chile,    China, 

Sweden,    Venezuela, 

the  Philippines,  and 

Cuba;  nine  times  as 

much  as  Canada ;  a 

hundred  thousand 

times    as    much    as 

Ohio,    and    thirteen 

times    as    much    as 

Massachusetts.   This 

disgruntled  taxpayer 

had  learned  that  New  York  City  owed 

exactly    one    billion,    one    hundred    and 

twenty-two    million,    six    hundred    and 

ninety  thousand   and   forty-two   dollars. 

He   simply  could  not  comprehend  that 

mountain   of  gold   whose  top   he  could 

not  see. 

The  interest  the   City  of  New   York 

was   paying   on    its   debt   annually   was 

more  than  one   and  one-half  times  the 

3H 


Our  City  Will  Grow 

No  Matter  Who's  Elected 


Will  it  ever  grow  as  fast  as  its  budget? 

Father  Knickerbocker  Is  Beginning  to  Groan 

Under  the  Load  of  Debt  Which   He  Has  to 

Carry 


twenty-three  millions  the  United  States 
Government  was  paying.  In  other  words, 
the  interest  that  New  York  paid  in  1913 
on  its  debt  of  long  term  bonds  was  thirty- 
eight  and  one-half  million  dollars — a  fifth 
of  the  aggregate  cost  of  running  its  gov- 
ernment and  seven  dollars  and  fifty  cents 
for  every  man,  woman  and  child. 

The  taxpayers  of  New  York  are  at  last 
beginning  to  demand,  "Why  is  all  this  ?" 
In  the  past,  when  a  mayor  and  his 
political  henchmen 
came  up  for  office  in 
New  York,  the 
mayor  addressed  the 
taxpayers  and  in 
s  u  b  s  t  a  n  c-e  said: 
"Good  citizens,  elect 
us  and  we'll  keep  the 
tax  rate  down  to  one 
dollar  and  eighty 
cents  on  each  solid 
one  thousand  dollars 
you  own.  This,  we 
promise  you  in  re- 
turn for  your  votes." 
The  voters  voted. 
By  the  close  of  the 
fiscal  year  the 
pledges  of  efficiency 
and  self-sacrifice  on 
the  part  of  the  favored  were  for- 
gotten by  those  who  made  them.  The 
mayor  and  his  conferees  found  the 
tax  rate  approximated  one  dollar  and 
eighty-three  cents,  and  the  keepers  of  the 
exchequer  were  called  and  told  to  issue 
bonds  for  fifty  years.  The  bond  brokers 
were  glad  to  get  these  bonds  at  twice  the 
rate  of  United  States  Government  bonds. 
They  praised  the  city  for  its  liberality. 
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New  Vor 
The  black  segrment  re 


The  voters  and  taxpayers  rejoiced  that 
the  tax  rate  was  one  dollar  and  eighty 
cents.  They  praised  the  new  administra- 
tion. But  the  city  administration  might 
have  performed  a  greater  miracle — it 
might  have  abolished 
taxes  entirely  for  a  year 
— and  issued  long-term 
bonds. 

Up    to    the    time    the 
New    York    Bureau    of 
Municipal     Research — a 
private  organization  act- 
uated  by   public-spirited 
zeal — began  to  shake  the 
tired   taxpayer   to   a    realization    of   the 
grim  joke  the  successive  administrations 
were  playing  on  him,  it  is  a  curious  fact 
that  no  one  knew  what  the  city  debt  was. 

The  constitution  of  the  new  govern- 
ment limited  the  city  indebtedness  to  ten 
per  cent  of  the  assessed  valuation  of  its 
real  estate,  but  the  words  of  the  stipula- 
tion itself  were  so  vague  that  no  one  was 
able  positively  to  define  any  of  them.  No 
one  could  establish  a  rule  for  determining 
what  real  estate  was,  what  indebtedness 
wag ;  hence  the  borrowing  capacity  of  the 
city  was  high  or  low  according  to  the 
method  used  by  the  computer.  Finally 
a  fest  case  was  brought  into  the  courts. 
The  decision  was  handed  down  that  the 
city  could  exceed  the  ten  per  cent  limit 
only  to  build  permanent  improvements. 
But  it  could  not  issue  fifty-year  bonds  to 

Interest  on  Net  Funded  Debt 


Paying  for  Things  Our 
Fathers  Had 
How  the  interest  on 
New  York's  debt  in- 
creases is  shown  by 
the  relative  length  of 
the  black  lines. 


buy  Fourth-of-July  fireworks  any  more 
for  an  evening's  amusement. 

That  ruling  is  the  nub  of  the  new 
policy — "pay  as  you  go!"  If  you  build 
a  subway — well  enough,  for  posterity  will 


K  City's  Debt  in  Relation  to  the  Budget 

presents  the  proportion  of  the  budget  which  (roes  for  debt 


use  it.  But  if  you  build  a  sidewalk,  or 
pay  a  policeman,  make  the  present  gener- 
ation pay  for  the  service  it  is  getting. 

In  line  with  this  policy  there  has  come 
to  be  eflficiency  in  other  expenditures. 
People  in  New  York  are  becoming  citi- 
zens rather  than  adherents  to  parties. 
The  administration  is  learning  that  the 
public  wants  service  and  not  high  finance. 
It  is  trying  to  standardize  everything 
from  hospital  supplies  to  stenographers. 
It  is  accomplishing  something,  but  it  will 
be  struggling  from  its  financial  hole  for 
many  years  to  come.  For,  even  if  the 
new  administrations  are  one  hundred  per 
cent  efficient,  the  debt  service  will  go  on 
costing,  during  the  coming  1914-1917 
period,  some  twenty-one  millions  more 
than  it  cost  during  the  last  administra- 
tion. If  not  a  single  dollar  of  additional 
debt  is  incurred,  the  city  will  have  to  pay, 
every  year  for  the  next  ten  years,  an 
average  of  thirty  million  dollars  for  in- 
terest charges  on  its  outstanding  debt, 
plus  more  than  ten  millions  for  debt  re- 
demption and  sinking  fund  installments, 
or  a  total  average  of  forty  millions  a 
year  for  debt  service,  all  of  which  illus- 
trates the  fallacy  of  robbing  Peter  to 
pay  Paul,  and  stands  out  as  a  warning 
to  future  generations  of  New  York  as 
well  as  to  other  cities  all  over  America. 

There  is  no  excuse  for  loading  up  the 

future    generations    with    an    impossible 

debt — a  lesson  just  being 

learned     by     American 


J 


municipalities. 


"RESTORING* —A  MODERN 
FINE  ART 


By 
BLAND    EDWARDS 


(( 


Y 


ES,  even  fine  painting-s  wear 
out."  The  man  who  spoke 
stood  in  his  Fifth  Avenue 
restoring"  studio,  and  on  all 
sides  were  stacked  pictures. 
Some  lay  on  easels  and  benches  in  vari- 
ous stages  of  repair.  One,  a  large  panel 
painting,  rested  on  pillows  in  a  some- 
what recumbent  attitude  and  was 
splotched  with  daubs  of  white  paint  pre- 
paratory to  a  retouching.  Another  lay 
stripped  from  its  canvas  and  firmly  glued 
to  a  paper  foundation  awaiting  its  turn 
for  being  transferred  to  a  new  canvas.  It 
was  evident  at  once  that  this  man  had 
plenty  of  work  to  do,  as  the  sumptuously 
furnished  reception  room  and  courteous 
secretary  indicated,  and  yet  he  was  only 
one  of  the  score  of  artists  in  New  York 
City  who  make  a 
business  of  restor- 
ing old  or  damaged 
pictures. 

The  public  that 
views  the  year's 
exhibitions  of 
paintings  rarely 
ever  knows  that 
such  a  thing  as  a 
restorer  exists.  It 
only  knows  that  the 
paintings  it  sees  in 
the  Metropolitan 
Museum  or  in  some 
private  collection 
have  a  fresher  look 
at  some  tjmes  than 
others  and  a  pecu- 
liar odor.  Every 
art  dealer,  and 
many  owners  of 
fine  paintings  have 
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Cracked  and  Blistered 

This  painting  by  Francia  is  valued  at  twenty  thousand 

dollars  and  it  presented  a  difficult  job  to  the  restorer. 


occasion  to  call  on  the  restorer,  and  almost 
all  of  the  larger  museums  have  a  staff  of 
such  artists  constantly  at  work.  And  such 
work  requires  a  degree  of  skill  in  a  pro- 
ficient worker  quite  equal  to  that  of  the 
best  painters ;  yet  the  best  restorers  are 
in  no  sense  artists.  It  is  their  duty  to 
take  a  painting  in  which  the  color  tones 
are  out  of  harmony  and  return  it,  with 
the  colors  and  figures  as  nearly  in  the 
same  relation  as  they  were  when  the 
painting-  was  first  completed. 

Contrary  to  popular  belief,  a  painting 
is  by  no  means  the  most  delicate  thing  in 
the  world.  Indeed,  there  is  no  reason 
why  a  painting  may  not  last  hundreds 
of  years  if  it  is  properly  cared  for.  Many 
of  the  Egyptian  paintings  in  the  Metro- 
politan Museum  are  more  than  two  thou- 
sand years  old,  yet 
the  colors  are  good 
and  the  paint  ap- 
pears to  be  in  an 
excellent  state  of 
preservation,  and  it 
is  safe  to  say  that 
the  museum  restor- 
ers are  responsi- 
ble for  their  excel- 
lent app  earance. 
Recently  in  a  col- 
lection of  Egyptian 
antiquities  an 
Egyptian  painting, 
said  to  be  the  ear- 
liest known  ex- 
ample of  painting 
on  canvas,  was  ex- 
hibited. Critics  re- 
marked that  it  had 
considerable  beauty 
of  design,  the  colors 
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being  remarkably  well  preserved,  but 
there  was  no  mention  made  of  the  re- 
storer who  undoubtedly  prepared  it  for 
the  exhibition,  for  the  painting  was  said 
to  be  thirty-five  hundred  years  old.  Thus 
the  work  of  the  restorer  is  always  kept 
in  the  background,  for  even  though  the 
painting  had  been  greatly  improved  and 
benefited  by  the  treatment,  it  might  cause 
the  realization  of  a  lower  price  if  the 
painting  were  ever  oflFered  at  auction. 

Paintings  are  damaged  chiefly  by  the 
deterioration  of  the  support  on  which 
they  are  painted ;  hence  paintings  fre- 
quently have  to  be  transferred  to  a  new 
canvas  or  pasted  to  a  new  support — that 
is,  relined.  Also  paintings  are  frequently 
damaged  by  mechanical  injury  to  the 
painted  surface.  They  may  be  slashed 
with  a  knife  or  abraded  by  careless 
handling.  Still  it  is  almost  impossible, 
in  the  face  of  the  adeptness  of  restorers 
today,  so  to  injure  a  painting — unless  by 
fire,  and  not  always  then — painters  say, 
that  it  cannot  be  restored  so  completely 
that  the  damage,  particularly  in  the  case 
of  a  cut,  will  elude  any  but  the  keenest, 
most  expert  scrutiny.  Usually  the  can- 
vas will  be  relined  or  transferred,  the 
crack  filled  with  a  simple  preparation  of 
whiting  and  blue,  and  the  damaged  strip 
repainted  with  special  colors  exactly 
matching  the  tone  of  the  original. 

Transferring  is  an  operation  the  re- 
storer is  most  often  called  upon  to  do, 
and  easily  one  of  the  most  difficult  of 
successful  accomplishment. 

In  transferring,  the  canvas  of  the 
painting  is  removed,  and  the  painting 
— now  simply  a  thin  sheet  of  paint 
glued  to  a  paper  and  linen  support 
— firmly  cemented  to  a  new  foundation 
of  canvas.  The  thing  is  accomplished 
in  the  restorer's  studio  with  the  adept- 
ness of  a  schoolboy  embellishing  his 
books  with  gaily  colored  transfer  pic- 
tures. The  first  step  in  transferring  is 
to  clean  the  painting,  and  thus  remove 
all  dust,  grease,  and  acids  from .  the 
brushwork.  Then  a  secret  adhesive  is 
spread  on  the  face  of  the  picture  and  a 
sheet  of  stout  paper  pressed  against  it. 


Dawson  the  Restorer 

His  first  job  is  a  minute  eximination  of  the  painting.    He 

is  beside  a  warped  masterpiece,  (our  hundred  years  old. 

A  sheet  of  linen  larger  than  the  painting 
is  then  glued  to  the  first  thickness  of 
paper,  and  a  second  sheet  of  paper  is 
glued  on  top  of  the  linen.  This  "building 
up"  of  paper  and  linen  on  the  face  of  the 
painting  is  to  furnish  a  support  for  the 
thin  sheet  of  paint  that  is  left  after  the 
old  canvas  is  removed.  After  the  glue 
is  dry,  the  painting  is  laid  face  down  on 
an  easel  and  the  overhanging  edges  of 
the  linen  are  tacked  firmly  to  the  easel, 
thus  leaving  the  back  of  the  painting  ex- 
posed to  the  hands  of  the  artist  who  is 
then  ready  to  remove  the  old  canvas. 

The  removal  of  the  old  canvas  is  ac- 
complished with  various  grades  of  ordi- 
nary sandpaper.  The  coarser  grades  are 
used  first,  and  the  finer  grades  last,  as 
the  restorer  comes  closer  and  closer  to 


378 


TECHNICAL   WORLD    MAGAZINE 


The  Back  of  the  Paint 
The  old  canvas  of  the  pic- 
ture has  been  entirel  y  sand- 
papered off  and  you  see 
only  the  thin  coat  that 
forms  the  painting. 


the  back  of  the  thin 
sheet  of  paint 
which  is  the  pic- 
ture. In  some  cases 
this  sheet  of  paint 
is  remarkably  thin, 
so  thin  indeed,  that 
the  texture  of  the 
canvas  can  be 
clearly  seen 
through  the  face  of 
the  picture.  The 
life  of  a  picture  is 

inversely  proportional  to  the  thickness  of 
its  color  layer,  painters  say.  Canvas  con- 
tracts with  moisture  and  cold,  and  the 
paint  generally  is  affected  in  the  same 
way  but,  if  the  paint  layer  is  too  thick,  it 
gives  way  and  cracking  is  the  result.  All 
of  the  old  paintings  that  have  come  down 
to  us  uncracked  are  painted  very  thin, 


and  this  was  the  method  of  such  early 
painters  as  Van  Dyck,  and  Raphael  and 
his-  pupils. 

After  the  old  canvas  has  been  re- 
moved, the  new  canvas  is  coated  with  a 
secret  adhesive  and  the  painting,  still 
firmly  supported  by  its  paper-linen  foun- 
dation, is  firmly  pressed — sandpapered 
side  down — to  the  sticky  new  canvas. 
Then  the  two  are  placed  between  boards 
and  pressed  together  for  a  month  with 
heavy  weights.  At  the  end  of  that  time, 
the  picture  is 
ironed  with  a  spe- 
cial iron,  heated  by 
boiling  water  to 
prevent  burning, 
and  is  nailed  to  its 
stretcher.  Then  the 
linen-paper  founda- 
t  i  o  n  is  carefully 
dampened  and   re- 


On  the  New  Canvas 
Crosses  have  been  placed 
where  the   cuts   were    be- 
fore the  painting  was   re- 
can  vased. 


I'KKVl-.MINi;  THE    WaRP 

When  a  painting  is  mount- 
ed on  wood,  these  alternatr 
strips  of  wood  at  the  back 
prevent  bending.     ^ 
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moved,  the  surface  of  the  picture  cleaned, 
and  the  transfer  is  complete. 

The  next  step  after  this  process  is  to 
retouch  the  face  of  the  picture,  if  it  needs 
it,  to  fill  up  cracks  and  abrasions  with 
mastic  of  the  proper  color,  and  finally  to 
apply  a  secret  compound.  This  retouch- 
ing is  done  with  specially  prepared  colors, 
colors  that  will  not  resinify  and  turn 
brown  or  change  with  age.  If  the  sur- 
face of  the  painting  is  badly  cracked,  it 
is  necessary  to  apply  heavy  pressure  to 
it  for  a  considerable  time  to  remove  the 
cracks.  The  painting  is  lastly  "freshened" 
with  a  compound,  the  secret  of  which  is 
most  zealously  guarded.  This  secret 
liquid  is  applied  with  a  cloth  and  rubbed 
on  the  painting.  It  causes  it  to  glow 
with  a  warmth  that  is  surprising.  The 
application  of  but  a  small  amount  of  this 
compound  greatly  enhances  the  original 
effect  and  brightens  the  colors,  but  in  no 
way  changes  them. 

The  same  methods  hold  true  for  paint- 
ings that  are  transferred  from  wood  pan- 
els to  canvas,  or  znce  versa.  Paintings 
on  wood  warp  easily  under  certain  con- 
ditions, and  to  bring  them  back  to  their 
original  state,  or  to  prevent  this,  the  back 


Saving  a  Slashed  Picture 
It  is  an  old  Flemish  paintinsr  that  has  been  transferred  to 
vas,  the  cuts  showing:  as  dark  marks. 

of  the  picture  is  "cradled".  That  is, 
strips  of  mahogany  are  glued  to  the  pic- 
ture lengthwise  with  the  grain  of  the 
wood,  and  these  lengthwise  strips  are 
slotted  for  crosspieces  that  are  wedged 
in  against  the  back  of  the  picture  but  not 
glued.    This  arrangement  allows  for  the 


To  Be  Cradled  or  Mounted  on  Wood 

Thf  only  way  this  paintingr  could  be  saved  was  by  drastic 

handling;  and  retouching. 

expansion  and  contraction  of  the  board 
on  which  the  picture  is  mounted  laterally 
and  keeps  it  perfectly  level  and  square, 
much  as  the  inserted  strips  in 
a  drawing  board  do  the  same 
thing. 

Restoring,  as  an  art,  has  de- 
veloped within  comparatively 
recent  times.  One  hundred 
years  ago,  few,  if  any,  painters 
practiced  it,  and  it  is  certain 
that  no  restorer  of  that  day 
ever  dreamed  of  the  delicate 
operation  of  transferring  a  thin 
sheet  of  brittle  paint  from  wood 
to  canvas  with  the  ease  and  dis- 
patch with  which  it  is  accom- 
'*^^'"°-        plished  today. 

The  new  profession  has  re- 
ceived impetus  from  the  atrocities  which 
have  been  committed  recently  by  the 
suffragettes  in  England  and  by  the  fact 
that  many  of  the  old  masters  have  needed 
repairs  heretofore  considered  impossible. 
It  has  seemed  until  lately  that  many  of 
them  could  live  only  in  the  memory  of  man. 


WHERE  JUSTICE  IS  FREE 


By 
CHARLTON  LAWRENCE  EDHOLM 


TOPEKA,  Kansas,  has  a  Court 
of  Justice  without  fees,  costs, 
or  lawyers,  in  which  the  aim 
is  to  render  equitable  judg- 
ments without  expense  to  the 
parties  entering-  litigation. 

This  is  a  high  ideal  and  one  which 
may  develop  into  far 
greater  things,  as  the 
results  have  been  un- 
usually beneficial  since 
1912,  when  it  was 
created. 

At  present  this  court 
handles  only  minor 
cases — those  involving 
debts  of  twenty  dollars 
or  less — and  it  is,  there- 
fore, known  as  the 
"Small  Debtors' 
Court". 

A  feature  of  this  re- 
markable court  is  the 
absence  of  legal  "red 
tape"  and  technicalities 
which  too  frequently 
serve  to  defeat  justice 
in  higher  courts. 

Judge  W.  H.  Kemp- 
er, a  broad-minded 
official  of  such  great 
public  spirit  that  he  is 
willing  to  serve  without 
pay,  seems  admirably 
fitted  for  such  a  posi- 
tion as  he  holds  in  To- 
peka.  When  possible,  the  cases  are 
adjusted  without  even  the  slight  for- 
mality that  obtains  in  the  Small  Debt- 
ors' Court.  As  Judge  Kemper  says:  "It 
is  often  sufficient  to  settle  a  claim  merely 
to  call  up  the  debtor  on  the  telephone 
stating  that  the  matter  is  in  the  hands  of 
the  court.  Under  those  circumstances  it 
is  not  necessary  to  make  a  case  of  it." 


W.  H.  Kemper 
The  judge  of  the  court  where  justice  is  free 


How  different  that  is  from  the  attitude 
of  a  certain  class  of  lawyers  who  seem 
anxious  to  foster  litigation  with  the  re- 
sultant court  costs,  fees,  and  in  fact  a 
veritable  mountain  of  trouble  and  ex- 
pense, all  out  of  proportion  to  the  orig- 
inal amount  involved. 

The  procedure  of  the 
court  is  exceedingly 
simple.  No  lawyer  ap- 
pears for  either  side. 
The  disagreement  is 
discussed  between  the 
judge  and  the  two 
parties  to  the  case  in 
the  most  friendly  and 
informal  manner,  and 
results  are  obtained 
with  wonderful  celerity 
and  usually  without  the 
ill  feeling  that  results 
from  a  stubbornly- 
fought  battle  in  the 
regular  courts. 

As  a  rule  the  judg- 
ments are  paid  promptly 
but,  in  case  the  debtor 
who  has  been  ordered 
to  pay  does  not  do  so, 
the  claims  are  "certi-- 
fied"  to  the  clerk  of  the 
district  court,  and  it  is 
the  duty  of  this  official 
to  issue  an  attachment 
on  any  property  the 
debtor  may  have,  and 
the  sheriff  will  levy  upon  such  property. 
The  costs  of  attachment  are  added  to  the 
debt,  but  there  is  no  effort  made  to  add 
unreasonable  costs  and  inflict  unneces- 
sary hardships.  Out  of  the  two  hundred 
and  eighty-five  cases  filed  during  the 
year  1913,  only  three  took  this  course 
and  the  costs  ranged  from  two  dollars 
and  fifty  cents  to  three  dollars  and  thirty 
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cents.  This  is  a  mere  trifle,  of  course, 
compared  with  the  expenses  involved  in 
ordinary  court  proceedings. 

Most  of  the  claims  coming  before 
Judge  Kemper  are  for  labor  and  range 
from  twenty  cents  to  twenty  dollars. 
Sometimes  the  result  to  a  poor  working 
man — or,  even  more  pathetic,  a  seamstress 
or  scrub  woman — is  the  payment  of  hard 
earned  wages  which  would  otherwise  be 
denied,  for  it  is  a  matter  of  common 
belief  that  the  average  toiler  cannot 
enforce  such  claims  by  ordinary  legal 
procedure ;  he  would  rather  pocket  his 
loss  than  bring  suit  against  a  wealthy 
man  who  might  defeat  him  on  a  techni- 
cality. 

When  one  considers  what  it  means  to 
a  man  who  has  no  capital  but  his  two 
hands  or  to  a  woman  who  scrubs  for  a 
living  and  who  has  nothing  laid  aside, 
to  be  deprived  of  the  reward  of  a  week's 
hard  labor,  it  will  be  seen  that  much 
misery,  or  even  crime,  can  be  done  away 
with  by  this  beneficent  institution.  Not 
only  the  lack  of  the  few  dollars  to  pro- 
vide food  and  shelter,  but  the  fierce  re- 
sentment that  such  a  toiler  feels  when 
his  pay  is  withheld,  either  through  dis- 
honesty or  some  misunderstanding,  are 
circumstances  that  lead  to  crime.  Picture 
a  day  laborer,  who  is  counting  on  taking 
home  a  few  dollars  on  Saturday  night  to 
pay  the  rent  and  feed  his  family. 
Because  of  the  dishonesty  or  negligence 
of  his  employer  he  is  forced  to  go  home 
penniless.  What  is  more  natural  than 
the  impulse  to  steal  a  loaf  of  bread,  or 
to  "hold  up"  some  belated  citizen  ?  Such 
a  temptation,  once  yielded  to,  stamps  as  a 
criminal  a  man  who  is  really  a  victim  of 


injustice.  With  the  assurance  that  free 
justice  can  be  obtained  quickly,  the 
laborer  would  have  no  such  excuse  nor 
would  the  employer  misuse  his  power  by 
withholding  such  payment. 

For  such  strong  human  reasons  as 
these,  and  not  by  any  means  because  of 
the  amounts  involved,  Judge  Kemper 
states:  "I  believe  that  this  is  the  most 
important  court  provided  for  by  Kansas 
law.  It  helps  the  poor  man  who  cannot 
help  himself." 

And  so  it  is.  To  the  layman,  more 
interested  in  seeing  justice  done  than 
watching  a  legal  chess  game,  it  seems 
an  object  lesson  to  courts  of  far  more 
dignity  and  power. 

It  is  proposed  to  bring  labor  claims  up 
to  a  maximum  of  fifty  dollars  within  the 
jurisdiction  of  this  court.  This  seems 
a  step  in  the  right  direction.  The 
question  naturally  arises :  Why  should 
only  small  cases  of  little  financial  impor- 
tance be  tried  by  the  rules  of  common 
sense  and  the  square  deal?  Why  should 
cases  involving  millions  of  dollars  and 
human  life  and  liberty  be  tried  by  the 
antiquated  rules  of  law  of  the  bygone 
centuries  ? 

The  Small  Debtors'  Court  of  Kansas 
may  show  the  way  to  a  thorough  revision 
of  our  legal  methods,  making  for  justice 
to  rich  and  poor  alike,  without  cost.  If 
such  a  dream  were  realized  it  would  in- 
deed be  "the  most  important  court  pro- 
vided for  by  Kansas  law"  or  any  other 
law.  For  the  fundamental  reason  why 
society  is  organized  with  its  officers  of 
the  law  and  its  Courts  of  Justice  is  in  the 
last  analysis :  "To  help  the  poor  man 
who  cannot  help  himself," 
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DRAINING  LAND  WITH 
DYNAMITE 


By 
E.    A.    OWEN 


WHEN,  a  few  years  ago, 
men  planted  sticks  of 
dynamite  in  the  ground 
and  turned  up  long  fur- 
rows, a  revolution  was 
made  in  plowing.     This  terrific  power 


We  usually  regard  New  York  State, 
probably  because  it  is  one  of  the  oldest 
in  the  Union,  one  of  the  most  thickl} 
settled,  and  one  that  is  largely  devoted 
to  farming,  as  a  commonwealth  that  con- 
tains but  a  very  small  proportion  of  non- 
producing  swamp  area. 
Yet  statistics  show  that 
within  the  borders  of  the 
Empire  State  there  are 
at  the  present  time  nearly 
six  hundred  thousand 
acres  not  in  cultivation, 


The  Land  Was  Swampy,  Covered  with  Underbrush 

AND  Small  Saplings,  but  the  Giant  Powder  Made 

Short  Work  of  the  Drainage  Trench  Digging 


applied  first  hand  would  in  a  few 
minutes  do  the  work  that  it  formerly 
required  an  old-fashioned  plow,  a  man, 
and  a  team  of  horses  to  do  in  many 
hours.  Now  the  same  giant  force  is 
being  applied  in  another  way  which  dis- 
penses with  the  labor  of  a  large  force 
of  men,  greatly  reduces  the  cost  and, 
best  of  all,  produces  the  desired  result  in 
a  marvelously  short  time. 

The  greatest  problem  of  those  who  are 
obliged  to  meet  the  question  of  drainage 
of  swamp  lands  seems  to  be  solved  by 
this  satisfactory  method  of  rapidly  and 
cheaply  building  the  right  sort  of  ditches 
for  the  purpose, 


The  Ditch  That  Dynamite  Dug 


chiefly  because  of  the  fact  that  they  are 
too  swampy  to  farm.  Genesee  and 
Orleans  Counties  are  especially  in  need 
of  reclamation  work.  If  the  up-to-date 
methods  proposed  are  generally  carried 
into  operation,  it  is  claimed  that  within 
a  very  short  period  the  six  hundred 
thousand  acres  will  shrink  to  less  than 
eighteen  thousand. 
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A  large  landowner  in  New  York 
state,  who  was  recently  considering  vari- 
ous methods  of  draining  his  swamplands, 
was  advised  to  try  dynamite.  It  was  sug- 
gested that  this  method  would  prove 
especially  satisfactory  in  building  the 
many  lateral  ditches  that  are  required  to 
bring  the  water  out  of  the  oozy  soil 
down  to  the  main  ditch,  where  it  could 
flow  off. 

In  making  the  experiment,  one  ton  of 
dynamite  was  used.  The  land  selected 
for  the  purpose  was  heavily  overgrown 
with  saplings,  underbrush,  and  thick 
grass.  This  was  first  cut  along  the  route 
of  the  proposed  ditch.  Parallel  holes 
were  dug  twenty  inches  apart  to  a  depth 
of  four  feet,  and  at  each  one  of  these 
holes,  two  sticks  of  the  high  explosive 
were  placed.  The  length  of  the  strip  of 
land  treated  in  this  manner  was  five  hun- 
dred feet.    The  soil  was  black  and  heavy, 


thoroughly  saturated  with  water,  and 
the  roots  of  the  trees  and  bushes  formed 
a  heavy  matting  beneath  the  surface  yet, 
when  the  dynamite  was  exploded,  a  huge 
gap  was  torn  out  five  hundred  feet  in 
length,  and  in  width  from  ten  to  twelve 
feet. 

Other  similar  lateral  ditches  were 
excavated  in  like  manner.  The  results 
were  so  satisfactory  that  the  owner  of 
the  land  ordered  a  second  shipment  of 
ten  more  tons  of  the  magic  excavator. 

As  no  ditches  have  previously  been 
dug  in  this  soil,  it  is  practically  impos- 
sible to  make  a  comparison  as  to  the  cost 
of  the  new  method  over  the  older  methods, 
yet  it  is  certain  that  the  labor  cost  was 
greatly  reduced  and,  of  course,  no  ma- 
chinery other  than  that  required  to  make 
the  preliminary  clearing  of  the  land  was 
necessary  in  digging  out  the  new  drain- 
age system. 


SIGNAL  SIDETRACKS  TRAINS 


By 
CHARLES    FREDERICK    CARTER 


THE  newest  of  devices  for  en- 
hancing the  efficiency,  of  the 
railroad  is  a  clever-  eleetric 
mechanism  by  means  of  which 
the  train  dispatcher,  without 
the  assistance  of  any  operator,  towerman, 
switchman,  or  other  person  whatsoever, 
can  order  any  train  to  take  the  siding  at 
any  meeting  or  passing  point.  By  merely 
giving  a  key  a  quarter  turn  to  the  right, 
the  dispatcher  can  display  a  big  red  disk 
bearing  in  bold  white  letters  the  words 
"Take  Siding"  at  any  sidetrack  on  the 
division,  regardless  of  the  distance  from 
his  office.  Moreover,  the  dispatcher  is 
notified  automatically  that  his  bidding  has 
been  done.  It  is  this  "answer  back" 
which  makes  the  new  invention  absolutely 
safe,  and  thus  of  incalculable  service  in 
railroad  operation. 

The  new  signal  is  designed  for  use  in 


connection  with  the  telephone  which  is 
now  extensively  employed  in  train  dis- 
patching on  busy  railroads.  The  tele- 
phone and  the  new  signal  permit  so  much 
more  traffic  to  be  handled  that  they  may 
save  the  cost  of  an  additional  track.  Also 
the  new  signal  saves  the  expense  of  an 
operator  at  each  station  where  it  is  in- 
stalled. 

As  operators  cost  money,  they  are  not 
employed  at  every  station  on  the  division, 
even  in  the  daytime.  At  night  train 
order  stations  are  still  fewer.  Hence, 
train  crews  can  obtain  running  orders 
only  at  certain  designated  stations. 

Where  the  telephone  is  in  use  a  train 
at  a  station  having  an  operator  can  be 
directed  to  proceed  to  a  station  where 
there  is  no  operator  and  there  call  up 
the  dispatcher  for  further  orders.  This 
is  very  helpful,  for  a  telephone  can  be 
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cheaply  installed  on  a  pole  at  any  "blind" 
siding.  But  while  the  conductor  can  call 
up  the  dispatcher,  the  latter  cannot  return 
the  compliment — he  must  wait  till  spoken 
to.  These  conditions  give  more  oppor- 
tunities to  lose  valuable  time  than  any 
one  but  a  dispatcher  could  imagine. 

A  freight  train  might  have  orders  al- 
lowing it  to  run  to  Lonesomehurst.  So 
much  time  is  consumed  in  making  the 
stop  and  in  the  conductor's  journey  of 
half  a  mile  from  the  caboose  to  the  tele- 
phone and  in  calling  up  the  dispatcher, 
that  the  train  may  have  to  pull  down  and 
back  in  on  the  siding  to  allow  another 
train  right  of  way.  The  new  signal  saves 
all  this  time,  for  the  dispatcher  can  let 
the  freight  proceed  to  Dismalburg,  ten 
or  twelve  miles  farther  along,  to  meet  or 
pass  the  other  train.  The  engineer  of  the 
freight  just  keeps  going  until  that  big 
red  disk  stares  him  in  the  face.  Without 
the  waste  of  a  moment,  he  stops  at  the 
proper  distance  from  the  switch,  while 
the  head  brakeman,  grumbling  at  the 
cruel  fate  which  disturbs  his  repose, 
climbs  down  from  his  cosy  seat  in  the 


cab  and  heads  'em  in  on  the  passing 
track.  After  the  usual  interval  the  pas- 
senger train  thunders  by  while  the  freight 
pulls  right  through  and  goes  on  about 
its  business. 

In  other  words,  the  new  arrangement 
allows  more  trains  to  be  run  in  a  day. 
To  illustrate,  twenty  trains  might  be  all 
that  could  be  passed  over  a  given  section 
of  line  in  a  certain  length  of  time,  using 
the  telephone  for  dispatching.  By  in- 
stalling the  "Take  Siding"  signal  in  con- 
nection with  the  telephone,  the  dispatcher 
would  have  so  much  closer  control  over 
movements  that  he  could  pass  twenty- 
five  trains  over  the  same  line  in  the  same 
time.  Thus  the  new  signal  would  in- 
crease the  capacity  of  the  road  twenty- 
five  per  cent  in  the  example  given. 

The  new  invention  consists  of  a  se- 
lector in  the  dispatcher's  office  and  a  sig- 
nal at  each  station  which  looks  exactly 
like  any  block  signal — in  fact,  it  uses 
standard  block  signal  mechanism — except 
that  a  big  red  disk  is  substituted  for  the 
customary  semaphore  blade. 

The  selector  looks  like  a  case  of 
pigeonholes     on     the     operator's     desk. 


THE  TRAIN  DISPATCHER  CONTROLS  A  SECTION  OF  THE  LINE 

He  can,  with  the  new  signal,  put  any  train  in  his  district  on  a  siding  whether  there  is  an  operator  at  the  siding  or  not. 

The  conductor  can  then  answer  back  that  he  is  there. 


SIGNAL  SIDETRACKS  TRAINS 
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Each  pigeonhole  is  labeled  with  the  name 
of  a  station.  Beneath  the  label  is  a  key 
with  a  hard  rubber  handle.  A  quarter 
turn  of  a  key  in  any  box  causes  three 
gear  wheels  to  revolve.  Each  wheel 
bears  on  its  shaft  a  disk  with  a  certain 


by  its  own  weight  and  the  sidetracked 
train  is  allowed  to  proceed. 

In  going  into  position,  the  disk  opens 
a  contact  which  repeats  a  certain  bell 
signal  three  times  in  the  dispatcher's  of- 
fice, to  make  sure  that  he  does  not  over- 


LiKE  A  Combination  Lock 


The  selector  works  through  the  coggred  wheel  which  sends  a  certain  series  of  electric  impulses  over  the  line  and  actuates 

the  particular  signal  desired. 


number  of  teeth  on  its  periphery.  These 
teeth  striking  springs  make  and  break 
electrical  contacts,  thus  sending  a  fixed 
series  of  positive  and  negative  impulses 
over  the  line.  The  number  of  teeth  and, 
hence,  the  combination,  is  different  for 
each  station.  At  each  station  is  a  selector 
which  will  respond  only  to  its  own  par- 
ticular combination  of  impulses.  When 
this  combination  comes  along,  the  selector 
gets  busy  and  opens  a  connection  with  a 
battery,  the  current  from  which  ener- 
gizes a  stick  relay  in  the  signal  mechan- 
ism which  thereupon  throws  the  disk  up 
to  a  horizontal  position  ready  to  stop  any 
train  coming  from  the  direction  faced  by 
the  disk.  The  stick  relay  remains  ener- 
gized, thus  holding  up  the  disk  until  the 
dispatcher  in  his  distant  office  turns  the 
key  which  shuts  off  the  battery  current 
and  allows  the  disk  to  drop  out  of  sight 


look  the  fact  that  he  has  arranged  to 
hold  a  train  at  that  station.  If  the  dis- 
patcher should  have  any  doubts  about  the 
signal  being  displayed  he  has  but  to  give 
the  key  a  twist  to  get  the  correct  answer 
instantly.  When  the  signal  is  taken  down 
another  electrical  contact  carries  the  in- 
formation back  to  the  dispatcher. 

A  broken  wire  or  anything  else  affect- 
ing the  control  circuits  would  cause  the 
answer-back  mechanism  to  operate,  indi- 
cating the  position  the  signal  had  taken  ; 
so  the  dispatcher  would  know  immedi- 
ately that  something  was  wrong.  When 
installed  in  connection  with  automatic 
block  signals  the  latter  provide  against 
the  possibility  of  any  danger  that  might 
result  from  misunderstanding. 

The  new  signal  has  been  in  use  for 
some  time  on  a  busy  railroad  where  it  is 
giving  a  good  account  of  itself. 


a  L 
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No  Step,  No  Trolley,  No  Track 

The  new  omnibuses  which  are  being  introduced  into  America  are  far 

different  from  the  first  electric  street  cars. 


STEPLESS  OMNIBUSES 

nPHE  trackless,  trolleyless 
omnibuses  have  been  intro- 
duced in  this  country  with  much 
success ;  but  now  comes  the  step- 
less,  double-decker  passenger  car 
that  is  just  being  brought  out  by 
an  Eastern  firm. 

Foreign  countries  have  long 
used  this  type  of  motor  omni- 
bus and  it  is  claimed  for  them 
that,  in  London  alone,  they  carry 
more  people  and  secure  greater 
returns  upon  the  investment  than 
the  electric  tramways. 

The  new  type  is  a  design  that 
has  been  used  in  Paris  and  will 
carry  from  thirty-five  to  thirty- 
eight  passengers  with  from 
eighteen  to  twenty  on  the  upper 
deck  and  seventeen  on  the  lower. 
The  design  is  swung  very  near 
the  ground,  the  actual  clearance 
of  the  vehicle  itself  being  about 
eight  inches.  The  entire  length 
is  twenty  feet,  and  the  height 
from  ground  to  top  is  eight  feet. 
The  cars  are  made  to  operate 
from  storage  batteries,  but  in 
some  cases  they  are  built  to  take 
current  directly  from  the  trolley 
wires.  In  this  case  two  separate 
trolley  poles  carry  the  current  to 
the  car  and  return  it.    The  trolleys 


are  extra  long  and  equipped  with 
a  special  arrangement  permitting 
a  freedom  of  movement  for  a 
lateral  distance  of  from  twelve  to 
fifteen  feet  each  way.  In 
crowded  traffic  centers  these 
latest  types  of  transportation 
vehicles  have  proved  entirely 
successful.  New  York  City  has 
used  various  types  of  motor  buses 
for  some  time  and  gradually 
other  cities  are  taking  them  up. 
Agitation  has  been  on  for  some 
time  to  encourage  regular  lines 
in  Chicago  and  other  more  west- 
ern cities,  but  in  the  Illinois  city, 
at  least,  there  is  still  trouble  over 
franchises. 


When  the  Aviator  Drops  the  Parachute  Opens 
A  descent  with  the  new  device  was  recently  made  at  Hendon,  Eng- 
land, from  a  height  of  two  thousand  feet. 


MACHINE  TO  TEST 
RUBBER 

DUBBER  can  be  tested  as  to 
its  actual  value  in  elasticity 
and  strength  by  means  of  a  new 
machine  developed  at  Leipzig-, 
Germany.  It  is  the  first  time 
that  it  has  been  possible  to  de- 
termine accurately  by  means  of 
testing  samples  the  worth  of 
lots  of  rubber.  The  machine  is 
a  little  hydraulic  press,  equipped 
with  a  weight  lever  and  a 
stretch  pointer.  At  the  moment 
of  rupture  these  are  automatic- 
ally disconnected.  The  stretch 
is  indicated  in  percentage  and 
in  millimeters.  Rings  of  vul- 
canized rubber  are  tested,  each 
sample  undergoing  the  chemical 
and  physical  test  as  well  as  this 
new  mechan- 
ical one. 


German  Inven- 
tion That  Tests 
THE  Elasticity 
AND  Strength 
OF  Rubber 


Preparing  for  the  Russians 
The  Germans  stationed  near  Berlin  have  mined  the  bridges. 

GERMANS  MINE  BRIDGES 

VY/HILE  the  German  army  moved  towards  Paris  the 
defensive  troops  which  were  left  at  home  were 
busy  guarding  the  passage  ways  into  the  heart  of  Ger- 
many. Concrete  bridges  have  been  mined  so  that  by 
pressing  a  button  it  will  be  possible  to  stop  temporarily 
the  advance  of  the  foe  and  possibly  to  kill  great  num- 
bers of  them  while  destroying  the  bridge.  The  picture 
shows  officers  standing  waist  deep  in  the  water,  attach- 
ing the  charge  of  explosive  so  that  it  will  hardly  be 
noticed  by  oncoming  troops. 
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PAD  FOR  SCRUBBERS 

A  SCRUBWOMAN  in  one  of  Chi- 
cago's office  buildings  has  discov- 
ered a  way  to  make  her  drudgery  less 
burdensome  to  her 
and,  incidentally, 
devised  a  machine 
v^  h  i  c  h  will  save 
both  time  and 
labor.  It  consists 
merely  of  a  pad 
three  inches  deep 
on  a  frame  of  gal- 
vanized iron,  which  runs 
on  ball-bearing  castors. 
The  device  not  only 
spares  the  knees  of  the 
scrubbers  but  enables  them  to  cover  three 
times  as  much  surface  in  a  given  time  as 
they  formerly  covered  without  them. 
Although  it  was  ^"^  originally 
intended  only  for  /  herself,  the 
scrubwoman  was/   persuaded  to  put  it 


cles  into  its  tender,  tortured  skin.  In- 
flammation of  the  entire  throat  in  many 
cases  follows  and  the  poor  animal,  unable 
to  eat  or  drink,  succumbs.  That  appears 
to  have  been  the  object  of  this  deadly 
plant,  for  it  seems  that  only  in  the  rich 
fertilizer  of  a  decaying  victim 
can  it  find  enough  nourish- 
ment for  its  numerous 
offspring    that 


Saving  Her  Knees 


The  professional  scrubwoman 

can  also  work  faster  with  this 

pad  to  aid. 


on  the  market, 
buildings  and  hos- 
several  homes,  are 
bing  pads. 

Objections  were 
foremen  at  first  to 
but  it  was  soon 
duced  the  fatigue 
women  were  sub- 


Now,  many  office 
pitals,  as  well  as 
using  these  scrub- 

raised  by  many 

the  use  of  the  pad, 

found  that   it   re- 

to  which  the 

jected. 


FIENDISH  PLANT      X  KILLS 
ANIMALS 

IN  Persia  when  the  spring 

luxuriance  of  verdure  is 
passing,  a  fiendish  plant  gets  in  its 
deadly  work.      The  fully-developed 
seed  pods,  hidden  under  the  wither- 
ing  foliage   of   brown   and   yellow 
leaves,  fasten  their  tiger-like  claws 
in  the  nostrils  of  a  grazing  camel,  a 
wild  ass,  an  antelope,  or  a  sheep  ;  the 
animal  tries  to  rid  itself  of  the  sharp 
prongs  by  rubbing,  but  the  more  it 
rubs,  the  deeper 
it  forces  the 
claw-like  tenta- 


sprout  from  the 
hundreds  of  black 
seeds  contained  in 
the  great,  belly-like 
capsule.  The  drivers  of  cara- 
vans hold  the  plant  in  fearsome 
awe,  giving  it  many  a  bad 
name  in  their  native  tongue 
such  as  rheitan — no  bana — devil's  flower, 
the  killer.  Since  the  herds  of  breeding 
camels,  under  the  care  of  one  or  two 
shepherds,  are  >*i^  left  on  the  graz- 
ing grounds  ^  inasemiwild 
condition,  and  wan-\  der  over  many 
miles  to  find  subsist-  \  ence,  we  can 
readily  see  how  great 
from  this  queer  vege- 
which  they  are  ex- 
Most  herds  have 
avoid  the  plant  even 
Southwestern  Amer 
to  avoid  the  deadly 


is  their  danger 
table  enemy  to 
posed. 

learned    to 

as  the  herds  of 

ica  have  learned 

loco-weed  unless 


they  are  very/  hungry. 


LIGHTNI 


NG  CUTS  PATH 
IN  CHIMNEY 


It  Kills  the 
Grazing  Animal 
The  more  the  cow 
or  sheep  rubs  the 
plant  to  Ret  rid  of 
it,  the  deeper  in  the 
horns  work. 


TN  Spite  of  the 
fact  that  a 
sixty  -  six -hun- 
dred -  volt  trans- 
mission line  runs 
very  close  to  a 
ninety-foot 
smokestack  at 
Munhall,  Pennsylvania,  it  was 
the  chimney  and  not  the  wire 
which  was  struck  during  an 
electric  storm.  The  chimney 
was  not 
equipped  with 
lightning  rods, 


while  the  transmission  line  carried  a 
protective  ground  wire  overhead.  The 
bolt  ran  down  the  chimney,  dislodging 
bricks  in  its  passage,  but  not  destroy- 
ing it. 

RESERVISTS  TRY  MOTOR  BOAT 

VV7ILD  to  get  in  the  conflict  into 
^  which  Europe  has  been  plunged, 
ten  German  reservists  attempted  to 
leave  the  United  States  in  a  forty-five- 
foot  motor  boat.  They  hoped  to  get 
by  the  patrols  in  the  harbor  and  reach 
a  German  port  in  safety.  They 
equipped  her  with  four  machine  guns 
and  each  of  them  had  a  rifle  and  ammu- 
nition. The  boat  was  equipped  with  a 
twenty-eight-horsepower  engine  and 
could  average  twelve  knots  an  hour. 
It  is  very  doubtful,  however,  if  the  men 
would  ever  have  reached  the  Fatherland. 
A  boat  of  this  size  ordinarily  is  not  able 
to  carry  enough  fuel  to  last  through 
such  a  long  journey,  although  she  may 
be  capable  of  weathering  the  worst 
seas. 

A  noted  yachtsman  and  his  party  once 
crossed  the  ocean,  going  from  Detroit  to 
St.  Petersburg,  as  it  was  then  known, 
but  before  they  started  it  was  necessary 
to  practically  rebuild  the  yacht  and  line 
the  hull  with  gasoline  tanks.  Incidentally, 
although  they  made  a  safe  passage,  their 
discomforts  were  terrific  and  even  the 
seasoned  sailors  spent  some  time  afflicted 
with  touches  of  seasickness. 


The  Lightning  Bolt  Ripped  Out  the  Bricks 


HOW  THEY  HOPED  TO  GET  HOME 
German  reservists  tried  to  use  tliis  forty-five-foot  motor  boat  to  cross  the  Atlantic, 
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ONE  HUNDRED  SALESROOMS 

IN  ONE 


By 
EDMUND    POND 


WHAT  in  effect  amounts  to 
over  one  hundred  manu- 
facturing- plants,  may  be 
found  in  Chicago  under 
one  roof.  Daily  a  stream 
of  contractors,  architects,  and  those  con- 
templating building  homes  and  factories 
take  the  elevator  to  the  second  floor  of 
the  Insurance  Exchange  Building,  to 
view  a  remarkable  display  of  building 
material  permanently  on  exhibition  there. 
On  entering,  the  visitor  sees  a  full- 
sized  portico  and  entrance  to  a  bungalow. 
The  design  is  very  artistic  and  attractive, 
and  he  is  strongly  tempted  to  go  in. 
But  his  step  is  stayed  on  discovering  that 
there  is  nothing  behind.  Nevertheless, 
this  particular  exhibit  has  achieved  its 
purpose.  It  has  succeeded  in  putting  the 
prospective  customer  in  exactly  the  right 
mood  to  appreciate  and  enjoy  all  that 
follows. 

There  is  something  of  interest  in  this 
exhibit  for  everyone,  even  if  the  visitor 
has  no  direct  interest  in  building.  There 
are  various  devices  and  equipments  for 
the  home  or  office, 
whether  the  visitor 
be  renter  or  owner. 
One  might  spend 
days,  or  even  weeks 
in  going  through  the 
leading  salesrooms 
in  a  large  city,  with- 
out obtaining  the 
exact  and  concrete 
information  that 
may  be  obtained 
here  within  an 
hour  or  two. 
Moreover,  during 
those    days    or    weeks 

m 


one  would  be  discovermg  only  one 
aspect  of  building.  Here  nothing  is 
lacking,  from  every  sort  of  material  that 
goes  into  a  skyscraper,  factory,  or 
bungalow,  to  the  equipment  for  the  office, 
basement,  kitchen,  or  laundry.  Nor 
are  finishing  materials  neglected ;  paints, 
varnishes,  and  other  decorative  and  pre- 
serving materials  are  included.  Cleaning 
materials  are  also  shown,  from  soaps  and 
powders  to  electrically  operated  vacuum 
machines.  Slate  and  marble  from  New 
England ;  concrete  and  brick,  iron  and 
steel,  asbestos,  and  other  fireproofing 
materials ;  roofings,  miniature  office 
buildings,  and  dwellings  partially  con- 
structed— no  aspect  of  the  science  of 
luodern  building  is  overlooked. 

Somewhere  up  in  Wisconsin  a  manu- 
facturer may  wish  to  erect  a  canning  or 
a  box  factory.  He  is  uncertain  as  to  the 
material  he  wishes  to  use.  His  architect 
suggests  a  visit  to  the  building  material 
exhibit,  and  it  is  all  spread  before  them. 
This  method  of  examining  the  materials 
is  almost  as  easy  as  consulting  a  library.' 
Representatives  of 
the  various  concerns 
—one  or  more  to 
each  special  exhibit 
— point  out  tersely 
the  advantages  of 
of  brick,  stone,  or 
metal.  Microscopes 
are  at  hand  for  ex- 
amination of  the 
quality  of  the  ma- 
terials, and  for  cer- 


FiREPROOF  House 

It  has  a  steel  skeleton,  and  the 

flooring-,  lathing,   and    roofinsr 

are    absolutely    impervious  to 

flame. 


ONE    HUNDRED    SALESROOMS  IN   ONE 
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wants    installed,    what   kind    of   kitchen 

range   and   laundry   machines,   or   what 

system     of     electric     lighting     or 

power.     A    demonstration    of    the 

various  standard  kinds  will  be  made 

at  his  request. 

Suggestions  for  the  layout  of  walks 
and  gardens  about  the  home  are  pre- 
sented in  graphic  form.     The  eye  is 
pleased    with 
the  pros- 


The  Electrical  House 
The  model  also  presents  a  pleasing  exterior. 

tain  purposes,  even  laboratory  tests  are 
available.  The  merits  of  one  make  of 
concrete  over  another  may  be  carefully 
weighed. 

A  partially  constructed  hollow-tiled, 
brick,  or  stucco-faced  building,  and  stair- 
cases, showing  the  design  and  material, 
are  among  the  many  things  that  give 
clear  ideas  to  the  customer. 

One  of  the  most  distinct  advantages  of 
this  exhibit  to  those  interested  in  the 
equipment  of  the  home,  is  that  of  fixed 
furnishings.  Here  anyone  can  gather 
valuable  information  for  himself.  He  can 
tell   what   kind    of   vacuum    cleaner   he 


The  Use  of  Fireproofing  Material  Makes  a  Dis- 
play Effective  for  the  Seller  and  Satisfying  to 
THE  Buyer 


pect  of  miniature  villas,  with 'paths  wind- 
ing through  the  grounds. 

The  whole  system  is  one  of  the  most 
economical  and  efficient  ever  worked  out 
to  bring  together  seller  and  customer. 


WHERE  SHALL  WE  GET  OUR 

POTASH? 


By 
GUY    E.    MITCHELL 


POTASH  is  one  of  the  principal 
constituents  of  gunpowder,  and 
the  European  War  has  prac- 
tically shut  down  the  German 
potash  mines.  With  exporta- 
tions  stopped  indefinitely,  the  United 
States  is  left  entirely  without  a  potash 
supply,  while  if  Germany  or  some  other 
country  should  seize  all  nitrate  deposits 
of  Chile,  in  spite  of  the  Monroe  Doctrine, 
the  United  States  would  likewise  be  at 
the  end  of  its  nitrate  supply — the  two 
most  important  constituents  for  the 
manufacture  of  giinpowder,  dynamite, 
nitroglycerin,  and  other  explosives  of 
war.  The  respective  deposits  of  the  two 
minerals  in  these  countries  are,  singularly 
enough,  the  only  ones  in  the  world, 
known  at  present. 

The    situation    is    of    the 
most    startling    significance, 
however,  in  connection  with 
an    almost    world-wide    war. 
About  245,000  tons  of  dyna 
mite,    gunpowder,    blasting 
powder,   and   other   explo- 
sives, valued  at  $40,000,000, 
are   made   annually   in   the 
United  States,  the  raw  ma- 
terials  entering   into  them 
being  valued  at  some  $23,- 
000,000.    O  f  p  o  t  a  s  h,  a  t 
least,   it  is  to  be  assumed 
that  'this  country  will  get 
no    more    from    Germany 
until  the  war  is  over.  What 
shall  we  do  ?  What  will  the 
other  nations  do  when  their 
supply    of    ammunition    is 
exhausted,  in  the  event  that 
the  war  is  an  extended  one  ? 
There  are  no  great  reserves 


It  Is  Possible  to  Reduce  Pot- 
ash FROM  Seaweed,  but  Great 
Plants   Must   First  Be   Built 
FOR  THE  Purpose 


of  ammunition  in  the  United  States, 
probably  not  nearly  enough,  in  fact,  to 
put  us  on  a  full  war  footing,  and  there 
are  certainly  no  large  stocks  of  raw  ma- 
terial, either  of  potash  or  nitrate. 

The  fact  that  the  two  countries 
which  control  potash  and  nitrate  thereby 
control  the  extended  supply  of  the 
most  important  element  in  war — for 
chemists  state  that  there  are  no  possible 
substitutes — has  apparently  not  received 
serious  consideration.  When  it  is  re- 
membered that  a  single  shot  from  one  of 
the  giant  guns  of  a  battleship  or  a  fort 
burns  up  enough  powder  to  supply  a 
whole  regiment  of  old-time  riflemen  for 
a  dozen  battles,  it  can  be  seen  that  there 
is  little  relation  between  the  ammunition 
supply  of  the  conflict  of  today  and  that  of 
earlier  wars.  All  the  potash 
needed  in  the  Revolution- 
ary War  might  have  been 
leached  from  wood  ashes. 
Besides  the  consideration  of 
powder  as  a  military  neces- 
sity— assuming  that  Ger- 
many's potash  mines  are 
closed  to  the  rest  of  the 
world,  if  indeed  they  are 
to  be  mined  at  all — where 
is  our  annual  consumption 
of  two  hundred  and  fifty 
million  pounds  of  blasting 
powder  to  come  from  which 
we  use  principally  in  coal 
mining,  to  say  nothing  of 
the  five  hundred  thousand 
tons  or  so  of  potash  which 
we  import  annually  as  a 
fertilizer?  This  is  a  neces- 
sary plant  food  which  we 
can    obtain    from   nowhere 
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but  Germany.  However  rich  the  United 
States  is  in  most  mineral  resources,  in 
two  of  the  greatest  necessities,  both  in 
times  of  peace  and  in  times  of  war,  we 
are  entirely  lacking.  Potash  and  nitrate 
are  the  only  minerals  out  of  which  the 


measure,  even  if  not  as  a  preparatory 
war  measure,  the  United  States  Govern- 
ment should  put  forth  a  real  effort  to 
find  some  natural  deposits  of  both  potash 
and  nitrate. 

In  the  interests  of  agriculture  as 
a  peace  measure,  Congress 
has  for  the  past  three  years 
made  a  small  appropriation  for 
the  Agricultural  Department  and 
one  for  the  Geological  Survey 
and  authorized  a  search  for 
potash — twenty  thousand  dollars 
is  to  be  expended  by  the  Survey 
this  year  in  drilling  a  couple  of 
wells  for  potash.  As  a  war 
or  emergency  measure  the  Gov- 
ernment might  well  expend  the 
price  of  at  least  a  very  small 
gimboat  for  this  purpose  and 
scatter  several  score  of  these  test 
drill  holes  over  the  desiccated 
basins  of  the  West,  where 
geologists  say  the  chance  of 
striking  either  potash  or  nitrate 
deposits  is  most  favorable. 

Nitrate  of  soda  may  indeed 
be  captured  from  the  inex- 
haustible    supply     of     nitrogen 


Where  the  Nitrate  Comes 
From 
The  only  known  deposits  of  this 
material  are  in  Northern  Chile  in 
the  Antofagasta  district. 


large  quantities  of  explo- 
sives necessary  for  mod- 
ern warfare  can  be  made 
and  they  are  likewise  the 
only  minerals  which  fur- 
nish in  quantity  two  of 
the  three  absolutely 
necessary    elements    of 


Twenty-One  Hundred  Feet  Below  the  Surface  of  the  Earth  in  a 
German  Potash  Mine.   This  District  Has  the  Only  Known  Deposit  of 

Any  Size 


fertilizer.  The 
third  plant  food,  phosphoric  acid,  we 
have  in  large  deposits  of  phosphate  rock, 
but  this  element  is  not  used  in  explosives. 
It  further  seems  that  as  an  emergency 


in  the  air  by  a  recently  perfected  elec- 
trolytic process,  requiring,  however, 
great  power  plants,  but  what  we  need 
urgently  is  to  find  some  natural  deposits 
of  the  ready-made  mineral,  if  they  exist 


THE  GERMAN  FLEET  THAT  BRINGS  US  POTASH 
This  sketch  gives  a  vivid  idea  of  the  magnitude  of  the  importation  of  this  constituent  of  gunpowder,  that  we  make 

from  Germany. 


in  the  United  States.  Potash  saUs  may 
also  be  extracted  from  rocks  and  from 
the  seaweed,  kelp,  of  which  there  are 
enormous  areas  growing  off  the  Pacific 
Coast,  but  this  also  requires  the  installa- 
tion of  great  reduction  plants.  If  the 
United  States  is  to  meet  the  present  de- 
mand for  potash  quickly,  what  is  needed 
is  the  discovery  of  natural  potash  de- 
posits, if  they  exist  in  the  United  States, 
as  it  is  believed  by  scientists  that 
they  do. 

For  both  war  and  peace,  therefore,  it 
is  expected  that  Congress  will  provide 
for  an  extensive  search  for  these  min- 


erals. It  is  possible  also  that  Congress 
may  conclude  to  subsidize  the  manufac- 
ture of  both  minerals.  Already  a  dozen 
small  companies  have  been  organized 
along  the  Pacific  Coast  to  extract  potash 
from  kelp,  but  they  have  been  moving 
with  extreme  caution  on  account  of 
threatened  German  competition  and  cut- 
ting of  prices.  If  they  could  be  assured 
of  some  form  of  governmental  protection 
and  a  steady  market  at  even  the  present 
price  of  potash,  it  is  stated  that  they 
would  push  developments  rapidly.  One 
plant  in  North  Carolina  is  also  making 
nitrate  of  soda  from  the  air. 


Why  is  it  that  our  factories  are  filled  with  foreign -born 
workers  when  strong-bodied  men  to  whom  have  been  given 
good  heads  and  clean  morals  are  rusting  out  in  the  hamlets, 
the  villages,  and  the  small  cities  for  want  of  someone  to  put 
them  to  that  work  which  they  want,  and  which  the  mills,  the 
shops,  and  the  mines  are  so  eager  to  have  done?  That  is  the 
theme  of  the  powerful  article  which  is  to  appear  in  the  De- 
cember issue  of  Technical  World  Magazine.  At  this 
time,  when  chaos  seems  to  reign  in  Europe,  it  is  an  especially 
timely  question  for  Americans  to  ask  themselves.  W^e  believe 
this  article  will  interest  you  particularly. 


M 


WINDMILL  OF  ENORMOUS 

POWER 


By 
RAY    HUMPHREYS 


IN  Colorado,  a  Catholic  priest,  the 
Reverend  J.  J.  Donnelly,  has  in- 
vented a  windmill  which  may  have 
significant  effect  upon  irrigation  all 
over  the  world,  making  artificial 
watering  possible  in  localities  where  be- 
fore it  has  been  a  failure.  Windmills  so 
far  have  been  stationary  structures, 
which  have  undergone  very  little  real 
improvement  during  many  years. 

Up  to  the  present,  it  has  been  imprac- 
ticable to  con- 
st r  u  c  t  wind- 
mills of  a  size 
sufficient  to  de- 
V  e 1 o  p  the 
amount  of 
power  required 
for  irrigation 
purposes.  The 
present  inven- 
tion, however, 
appears  to  fill 
this  need 
simply  and  eco- 
n  o  m  i  c  a  1 1  y. 
There  are  dis- 
tricts both  in 
this  country 
and  in  Europe, 
which,  if  pow- 
e  r  f  u  1  win  d- 
mills  were 
available, 
would  be  rich 
with  vegeta- 
tion, whereas 
now,  they  are 
mere  deserts 
or  dried-up 
pasture 
lands. 


Windmill  to  Develop  Great  Power 

Its  bearings  are  far  apart  and  hence  it  can  be  built  in  largre  sizes  with 

out  danger  of  it  beingr  unable  to  withstand  the  wind. 


The  inventor  realized  at  the  outset 
that  he  must  use  a  much  larger  wheel 
than  the  one  now  generally  in  use.  He 
decided  on  a  twenty-foot  wheel,  which 
standard  authorities  rate  as  nineteen  and 
one-half  times  as  powerful  as  the  regular 
eight-foot-six-inch  wheel.  But  the  plac- 
ing of  a  large  wheel  on  a  single  tower  is 
generally  unsatisfactory.  The  distance 
of  the  wheel  from  the  base  of  the  tower 
gives  the  wind  an  immense  and  dis- 
astrous pur- 
chase on  the 
base,  while  the 
small  distance 
between  the 
bearings  on  the 
head  compels 
these  bearings 
to  meet  a 
severe  strain 
and  prevents 
them  from  of- 
fering reason- 
able resistance 
to  the  twisting 
force  of  the 
wind.  In  the 
present  case,  to 
overcome  these 
defects,  and  to 
permit  the 
building  of 
very  large 
mills,  the  in- 
ventor has  de- 
signed a  sec- 
ondary circular 
tower  to  per- 
mit the  play  of 
the  wheel, 
which  allows 
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it  greater  freedom  and  yet  keeps" 
it  securely  placed  within  the  two 
towers.  The  head  of  the  central  tower, 
upon  which  the  wheel  pivots  to  face  the 
wind,  is  the  exact  center  of  the  circular 
tower,  the  shaft  on  which  the  wheel  re- 
volves extending  the  full  diameter  of  the 
outside  tower.  Sheave  wheels  on  each 
end  of  this  shaft  rest  on  a  circular  track, 
supported  by  the  outer  tower.  The 
bracing  of  the  wheel  is  designed  to  throw 
the  strong  resistance  to  the  twisting 
strain  of  the  wind  on  the  outside  tower. 
Instead  of  the  former  eight-  or  ten-inch 
bearing,  the  inventor  thus  obtains  bear- 
ings twenty  feet  apart,  practically  doing 
away  with  the  danger  of  swaying. 
Further  to  secure  a  well-balanced  con- 


struction and  to  increase  the  power,  the 
inventor  uses  two  wheels  on  the  same 
shaft,  equally  distant  from  the  central 
head.  The  smaller  of  the  two  is  held 
against  the  wind  by  the  larger.  The 
efficiency  of  the  rear  wheel  is  but  little 
lessened  by  the  position  of  the  small 
wheel,  as  the  wind,  breaking  over  its 
obstruction,  strikes  the  outer  blades  of 
the  other  with  increased  force.  A  side 
vane  is  so  arranged  as  to  act  as  governor. 
The  distinguishing  feature  of  the 
mill  is  its  simplicity  of  construction. 
It  is  estimated  that  the  windmill  with 
sixteen-  and  twenty-foot  wheels  will  cost 
two  hundred  dollars,  which  is  much  less 
per  horsepower  than  the  cost  of  the 
smaller  mills  heretofore  constructed. 


PRINTING  NAUTICAL  CHARTS 


By 
WALDON    FAWCETT 


A  LUMINUM  has  lately  been  put 
i\     to    a    new    use — added    to    an 

£^L  already  long  and  varied  list  of 
/  %  functions  for  this  metal.  Its 
"^  "^  latest  utility  is  as  a  medium 
for  printing.  In  this  capacity  it  is,  within 
a  given  range,  largely  displacing  en- 
graved copper  plates  and  the  familiar 
lithographic  stone. 

When  Uncle  Sam  introduced  the  publi- 
cation of  nautical  charts,  all  were  en- 
graved on  copper  in  minute  detail  and 
with  all  the  skill  and  beauty  the  en- 
graver's art  could  command.  This  plan 
was  followed  for  a  considerable  interval, 
but  gradually  as  the  number  of  charts 
increased  the  task  of  keeping  them  cor- 
rect and  up-to-date  became  formidable 
— for,  of  course,  a  chart  is  valueless  un- 
less frequent  revisions  keep  it  authentic 
as  to  changes  in  magnetic  variation,  in 
the  depths,  and  in  landmarks.  These 
multiplying  responsibilities  made  a  short- 
cut in  chart  making  necessary  and  as  a 
result  aluminum  printing  plates  came  into 
use. 


Aluminum  printing  plates  are  pre- 
pared by  what  approximates  a  photo- 
lithographic process.  The  advantages  of 
the  new  plan  over  the  time-honored 
scheme  of  lithography  on  stone  may  be 
surmised  when  it  is  stated  that  an  alumi- 
num printing  plate  of  the  size  of  the 
average  chart  weighs  between  four  and 
five  pounds,  whereas  a  lithographic  stone 
of  the  same  size  weighs  six  hundred  and 
twenty  pounds.  Moreover,  the  cost  of 
the  aluminum  plate  is  about  four  dollars 
and  sixty  cents  ;  the  expense  of  preparing 
a  lithographic  stone  of  equal  usefulness 
would  be  almost  two  hundred  dollars. 

The  printing  of  the  charts — all  plates 
being  hand-inked  and  impressions  being 
made  on  the  familiar  type  of  hand- 
operated  plate  press — is  no  mean  task. 
The  Coast  and  Geodetic  Survey  supplies 
each  year  more  than  one  hundred  thou- 
sand charts.  At  all  times  there  are  up- 
ward of  seven  hundred  different  charts  in 
stock,  embracing  four  different  series, 
arranged  on  different  scales  in  order  to 
adapt  them  to  the  different  conditions. 


copyaaHT— WAICON  f«wcett 


USING  THE  PANTOGRAPH  ON  A  NAUTICAL  CHART 
The  scale  of  a  drawinsr  is  easily  changred  by  the  use  of  ttie  machine. 


COPYRISHT^WALDON  FAWCeTT 


ALUMINUM   PLATES  SUPERSEDE  THE  LITHOGRAPHIC  STONE 
The  difference  in  weight  and  cost  is  tremendously  in  favor  of  the  light  metal. 


Ably  supplementing  the  economies 
in  chart  printing,  made  possible  by  the 
use  of  aluminum  plates,  are  latter-day 
short-cuts  in  the  preparation  of  the  orig- 
inal   drawings.    The    compass    machine 


and  the  sounding  engraving  machine  are 
among  these  labor-savers  and  so  likewise 
is  the  pantograph  which  enables  a  drafts- 
man to  make  rapid  progress  in  reducing 
a  drawing  from  one  scale  to  another. 
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The  English 

RIF.D  IN  A 

THE  Saddle 
Little 


Lance  Is  Car- 
Case  Back  of 
Where  It  Is 
Encumbrance 
to  the  Rider 


FOR  ENGLISH  CHARGES 

AS   the  Eng-lish  cavalry   went 
off  to  war  one  of  its  officers 
completed  a  new  design  for 
a  lance  to  be  used  by  the 
riders.  The  lance  folds  up 
very    much    like    an    um- 
brella handle  and  it  is  not 
necessary  for  the  dismount- 
ing- man  to  hold  it  in  his  hands. 
When  he  mounts  his  horse  he  can 
throw  his  leg-  over  the  lance  and  it 
forms  no  encumbrance  to  his  rapid  move- 
ments.   Already  reports  have  come  from 
the  scene  of  conflict  telling  how  English 
cavalry  has  ch^irged  to  the  mouth  of  opposing 
cannon,  killing  the  gunners  and  capturing  the 
guns.     It  is  a  method  of  attack  w^hich  was 
practiced  at  Balaklava  and  one  which  the  Eng- 
lish  will   never    forget. 
Besides  Tennyson's  im- 
mortal  ization  of  the 
charge   of   the   Light    Brigade,    English 
troops  have  many  stories  of  the  men  who 
went  to  their  death  on  that  occasion  when  those 
riders,    knowing    they    would     never    come    back, 
charged  upon  the  foe  with  abandon. 


The  English  Cavalry 
Lance  of  Today 
The  skilled  riders  of  the  Brit- 
ish troops  still  use  the  weapon 
of  mediaeval  England  when 
the  opportunity  arrives.  This 
is  the  new  folding  stick. 


TO  FURNISH  HOUSES  WITH 
RUBBER 

NTHUSIASTS  who 
managed    the     fourth 
International  Rubber  Ex- 
hibition   in    London    re- 
cently furnished  a  room 
complete  with  the  prod- 
uct  of   South    Ameri- 
can      forests.        Lecturers      ex- 
plained that  it  was  possible  to  build 
almost  anything  of  rubber  and  those 
who  are  close  to  the  development  of 
the  industry  explained  that  efforts  of  the 
past  few  years  to  produce  rubber  on  plan- 
tations  have  been   so  successful   that  a 
great   reduction   in   the   cost   of   the 
raw  material  will 


soon  be  at  hand. 
They  predict  that  the  city  of  the 


Scaring  thh  Smugglkr 
The  sign  admits  that  no  one  is  at  hand  to  stop  entry  with  contraband  articles 


future  is  to  be  almost  noiseless  even 
though  street  cars  and  elevated  trains, 
continue  as  the  chief  public  carriers. 

Rubber  pavement  has  already  been 
laid  and  used  commercially  in  London 
on  the  grounds  of  a  wealthy  Englishman 
and  has  proved  to  be  of  long 
wearing  capability.  Samples  of  it 
were  shown  at  the  exhibition  in 
conjunction  with  the  room  that 
was  furnished  in  rubber  and  with 
the  tennis  court  on 
which  an  ex- 
hibition mate  h 
was  played.  The 
resilience  of  the 
court  surface 
and  its  perfect 
finish  gave  the 
game  the  pre- 
cision of  a  billiard 
match  and  showed 
the  possibility  of  de 
velopment  into  a  more  ^ 

scientific  game  for  tlie 
amateur  at  least. 

The  wall  paper  of  the  rubber 
furnished  room  was  set  off  by 
pictures   in   rubber   frames 
and  this  paper  was  so 
skillfully  made  that 
it  was  almost  im- 
possible to  tell 


curtains  of  rubber  were 
of  a  lacelike  texture  and 
hung  from  a  rubber  cur- 
tain pole  on  vulcanite 
rings.  The  chairs  and 
tables,  the  penholders  and 
the  blotters,  even  the  elec- 
tric light  fixtures  were 
of  the  same  material. 
The  present  high 
prices  of  the  commodity 
are  due  to  the  fact  that 
the  rubber  plantations 
are  still  young,  as  it  takes 
years  to  develop  them,  and  the  gather- 
ing of  the  gum  in  the  wilds  of  the  tropics 
is  a  difficult  and  hazardous  proceeding. 
Cultivated  trees  do  very  much  better  than 
those  that  have  grown  in  the  wilds  and 
when  once  the  industry  is  on 
its  feet  prices  will  tumble, 
because  of  the  increased 
production. 


»  ^       SMUGGLERS.  DESIST! 

\"  '  nr  H  E  R  E    is    something 

reminiscent  of  musical 

comedy  in  this  notice  at 

V  the     Mexican     boun- 


\ 


that  it  came 
from  the  same 
material  as 
automobile 
tires.    The 


Will  the  Fan  Come  Back  ? 
Not  so  long  ago  the  decorative  fan  was  in  use  at  every  dance 
and  ball,  but  it  went  out  of  style.  The  tango  is  hard  work, 
and  this  little  appliance,  which  spins  like  an  electric  fan  with 
the  thumb  for  power,  may  form  a  combination  with  the  new 
dances  to  revive  milady's  old  toy. 


dary,  which  h  de- 
signed to  eliminate 
smuggling  by 
p  r  oclamation. 
Although  pass- 
ing the  boun- 
dary  after 
nightfall  is  pro- 
hibited, in  order 
that  smugglers 
may  be  discour- 
aged, the  chances 
are  that  the 
wicked  importers 
of  contraband  are 
most  active  after 
nightfall,  and  then, 
of  course,  they  can- 
not read  the  notice 
which  has  been  put 
up  to  warn  them, 
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DOUBLE  HEADLIGHTS  FOR 
AUTOS 

P\OUBLE  headlights  have  been  de- 
signed for  automobiles  which  are 
used  in  cities  where  ordinances  prevent 
the  use  of  powerful  lights.    A 
small  candle  power  bulb  is 
mounted    in    a    reflector 
above  the  ordinary 
electric  lamp, 
forming  an 
arrangement 
that   is   efficient 
both  in  the  coun- 
try   and    in    the 
most  crowded  city  streets. 
When  using  it  no  dimmer 
the  lights  is  required. 


For  Street  and  Country 
Driving 


THE  CUSTOMS  HOUSE  OVEN 
r\R.  EUGENE  R.  PICKRELL,  gov- 
ernment   chemist    in    the    Customs 
House  at  New  York,  has  an  electric 
oven  of  remarkable  arrange- 
ment.   There  are  but  two 
of    its    kind    in    the 
world,  one  used  by 
the  Bureau  of 
Standards  at 
Washington, 
and  the  other 
b  y    t  h   e 
Customs 
H  o  u  s  e 
chemi  St. 
Ordinary 
weighings 
can    b  e  - 
made  o  f 
material  in- 
s  i  d  e    the 
oven,,  and  the 
yarn  number 
of    cotton    yarn 
quickly  ascertained 
without    opening   the 
door  of  the  oven. 

The    Underwood 
bill   established  duty 


tariff 
rates 


An   Electric  Oven   to   Assist 

the   Customs    House  Chemist 

IN  Appraising 


on  cotton  yarn  and  cloth  according  to 
their  actual  market  value  and  designated 
the   various   classifications   according  to 
the  count,  or  yarn  number.    As  all  cotton 
yarn  count  will  vary  with  the  humidity, 
or  dampness  in  the  air,  it  became  neces- 
sary to  standardize  the  amount 
of  moisture  in  the  raw  stock 
yarns  and  fabrics  in  order 
to  equalize  the  collection 
of  duties.  The  condition- 
ing oven  has  been  devel- 
oped primarily  for  the  use 
of    the    Customs    House 
inspectors  for  rapid  textile 
examinations,    as    since    the 
new  tariff  bill  went  into 
effect    importations    of 
this    class    of    material 
have    increased    enormously. 
The    oven    itself    is    made 
with  walls  of  asbestos  held  in 
place  by  metal  supports.    An  electric  fan 
keeps     the     heated     air     in     circulation 
throughout  the  walls  of  the  oven.    Inside 
are    ten    small    metal    baskets    of    equal 
weight,  numbered   from  one 
ten.     These  are  sus- 
pended from  a  circu- 
lar    chain     which 
may  be  revolved 
by  means  of 
the    small 
lever  on  the 
outside. 
Placed 
upon   the 
top  of  the 
oven  is  an 
extremely 
delicate 
b  a  1  an  ce 
scale  hav- 
ing   a    con- 
necting rod 
running    down 
through  the 
oven.    Any  one  of 
the  ten  baskets  can  be 
brought  under  the  scale, 
hooked    to    the     rod    and 
weighed  by  using  the  lever 


THE  TRUCK  CARRIER 

When  a  German  motor  truck  is  disabled  near  the  front  it  is  hurried  back  on  top  of  this  special  machine,  designed  for 

the  purpose. 


on  the  outside.  The  exact  weight  of  a 
bone-dry  sample  can  be  rapidly  ascer- 
tained, as  well  as  the  yarn  number. 

The  principle  of  the  scale  is  the  same 
as  that  of  the  machines  used  in  the  chem- 
ical laboratories  for  weighing-  minute 
quantities  on  delicate  instruments,  where 
draughts  must  not  blow  on  them  during 
the  operation. 

GERMANS  USE  REPAIR 
TRUCKS 

'T'RAILING  behind  the  German  bat- 
talions  are  many  auxiliary  military 
motor  cars  which  are  always  on  hand 
to  furnish  supplies  in  the  case  of  break- 
downs among  the  motor  trucks  which 
carry  the  food 
supplies  of  the 
army.  Each  ma- 
chine  develops 
about     fifty 


horsepower  and  is  equipped  with  an 
extra  large  radiator  which  gives  a  large 
cooling  surface,  of  advantage  when  the 
engine  is  running  and  the  car  stationary. 
One  type  of  car  carries  a  complete 
stock  of  replacement  parts,  another  sup- 
plies fuel,  water  and  oil,  and  a  third  is 
arranged  merely  to  pick  up  disabled 
motor  trucks  and  carry  them  to  the 
rear  to  avoid  capture  by  the  enemy. 
The  latter  trucks  are  fitted  with  a  folding 
truss  which  furnishes  a  runway  up 
which  the  disabled  motor  is  pulled  with 
the  aid  of  a  power  capstan.  The  repair 
car  is  also  fitted  to  assist  military 
aeroplanes,  and  for  this  purpose  it  carries 
complete  sets  of  parts  for  the  little  rotary 
engines  and  materials  for  wing  and 
all  other  necessary  repairs. 


FUEL  FOR  GERMAN  MOTORS 
The  rear  of  the  advancing  army  corps  is  brought  up  by  the  supply  wagons.    This  truck  carries  gas  and  oil  for  the  other 

trucks  and  the  aeroplanes. 
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PUBLIC  WAREHOUSES  FOR 

COTTON 


By 
WILL    BRANAN 


PUBLIC  warehouses  for  cotton 
would  greatly  relieve,  if  not 
altogether  obviate,  the  present 
distressing  situation  in  the  South 
brought  about  by  the  cutting  ofi 
of  her  foreign  markets,  and  owners  of 
cotton  bales  would  not  be  obliged  to  go 
begging  for  buyers. 

Now  comes  New  Orleans  with  a  pro- 
posal to  fortify  this  great  industry  which 
represents  more  than  a  billion  dollars 
annually.  The  antiquated  methods  of 
handling  cotton  are  to  be  supplanted  by 
a  tremendous  terminal  and  warehouse 
system  that  will  be  a  revelation  of 
modern  scientific  equipment. 

The  new  plant  will  be  built  by  the 
Board  of  Port  Commissioners  of 
New    Orleans.    A    seventy-acre 
tract,  with  a  frontage  of  three 
thousand  feet  on  the  Mississippi 
River,   has   been   obtained,   and 
according  to  the  tentative  plans 
six  concrete  warehouses  will  be 
erected. 


Each  warehouse  will  have  an  actual 
storage  capacity,  exclusive  of  the  ground 
and  top  floors,  of  fifty-four  thousand 
bales  of  cotton.  The  bottom  floor,  which 
will  be  level  with  box  cars,  will  be  used 
as  a  receiving  and  sorting  space.  A 
special  investigation  is  now  being  made 
of  the  most  modern  mechanical  devices 
for  handling  commodities  of  this  char- 
acter. Facilities  for  taking  care  of  cotton 
shipped  on  through  bills  of  lading  direct 


From  Barge  to  Ship  in  New 

Orleans 

Two  men  can  handle  a  bale. 


Weighing  Bales  on  a 

Steelvarp 
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When  thk  New  Orleans  Pub- 
lic Warehouses  Are  Finished 
This  Method  of  Loading  Will 
Disappear  and  Machinery 
Will  Replace  the  Darky  and 
His  Truck 


On  thk  Levee 

Rolling  bales  of  cotton  down  the 

river  bank  at  the  plantation  is  a  job 

for  a  husky  roustabout. 


from  car  to  ship  will  also  be  provided. 
An  adequate  compress  plant  will  be  part 
of  the  terminal  equipment. 

It  has  been  pointed  out  that  cotton 
stored  in  a  fireproof,  state-owned  ware- 
house will  be  regarded  by  bankers  as 
first-class  security  for  loans,  and  it  is 
predicted  that  cotton  certificates  will 
come  to  have  the  same  negotiability  as 
grain  certificates  in  the  North.  This 
facility  for  borrowing,  together  with  the 
low  cost  of  storing  cotton  at  shipside, 
will  enable  cotton  owners  to  hold  their 
product  for  the  highest  market  instead  of 
selling  at  harvest  time.  It  is  also  thought 
thai  ^he  new  warehouses  will  permit  cot- 
ton dealers  to  take  advantage  of  the  low 
freight  rates  ofifered  by  tramp  steamers 
in  a  way  that  is  now  impossible.  Insur- 
ance rates  will  be  reduced  by  the  greater 


protection  afforded  against  fire. 
Under  present  conditions  cot- 
ton stored  in  New  Orleans 
must  be  drayed  through  the  city 
from  railroad  to  press  yard,  and 
then  again  drayed  from  press 
yard  to  dock.  The  operations 
of  loading,  unloading,  and 
handling  in  the  press  yard  are 
all  carried  on  by  hand,  just  as 
they  were  forty  years  ago. 
Under  the  system  proposed  for 
the  new  plant,  cars  will  be  taken 
from  any  railroad  entering  New 
Orleans,  over  the  municipally-owned 
Public  Belt  Railway,  and  unloaded 
directly  into  the  warehouse,  dock  shed, 
or  compress.  Much  of  the  present  cost 
of  handling  will  be  eliminated  by  the  use 
of  machinery.  As  the  plant  will  be  pub- 
licly owned,  the  storage  charges  will 
merely  be  sufficient  to  cover  cost  of 
operation,  interest,  depreciation,  and 
provide  a  sinking  fund  to  retire  the 
bonds.  It  is  therefore  anticipated  by 
New  Orleans  brokers  that  the  cost  of 
handling  and  storage  will  be  reduced 
one-half. 

By  this  experiment  in  public  owner- 
ship New  Orleans  not  only  expects  to 
regain  her  former  position  as  the  chief 
cotton  port  of  the  South ;  but  she  hopes 
to  displace  the  European  cities  as  centers 
of  distribution  to  the  spinners. 


SKILLED  MEN  FOR  LIGHT- 
HOUSE KEEPERS 


By 
E.    C.    BENNETT 


TIME  was  when  the  only  re- 
quirements for  the  position  of 
lighthouse  keeper  were  faith- 
fulness to  duty  and  content- 
ment with  one's  own  society. 
Today  one  must  have  physical  fitness 
and  other  requisites.  As  lighthouse  keep- 
ers become  incapacitated,  or  die  off,  or  are 
left  fortunes  and  seek  a  place  to  spend 
them,  new  applicants  for  the  jobs 
must  be  able  to  answer  the  follow- 
ing requirements: 

Male. 

Citizen  of  the  United  States. 

Over    eighteen    years    of 
age. 

Good  health  and  no 
physical  disabilities  likely 
to  interfere  with  the  vigor- 
ous performance  of  hard 
physical  labor. 

Ability  to  swim. 

Experience  in  handling  or 
pulling  sail  boats,  in  all 
weathers.   

Some  knowledge  of  me- 
chanics. 

Ability  to  write  legible  and  in- 
telligent reports.  ^    . 

A.nd  in  addition  to  this,  credit 
is  given  for  electrical  and  engi- 
neering experience.  Other  knowl- 
edge and  experience,  such  as 
handling  compressors  and  steam 
vessels,  will  give  the  applicant 
credit,  and  therefore  preference 
over  the  inexperienced.  Light- 
house keepers  receive  quarters 
free,  and  in  isolated  locations, 
stoves,  cots,  bedding,  cooking 
utensils  and  tableware. 

The  salaries  run  from  five 

m 


hundred  and  four  dollars  a  year  for 
assistants  to  one  thousand  dollars  per 
annum  for  dispensers  of  lights  and  warn- 
ings. When  one  considers  that  in  addi- 
tion to  salary  there  is  an  allowance  of 
thirty  cents  a  day  for  rations  from  the 
Government,  four  or  five  tons  of  coal, 
stoves,  forty  gallons  of  oil  and  free  trans- 
portation to  families  stationed  at  light- 
houses off-shore — in  some  instances 
government  boats  calling  every  day 
to  take  the  children  to  some 
neighboring  town 
to  go  to  school — 
one  can  see  that  it 
is  not  so  bad  to  be 
a  lighthouse  keeper. 
It  is  not  surprising, 
therefore,  that 
there  is  a  wait- 
ing list  of  appli- 
cants ready  to  keep 
the  lamps  trimmed 
— or  in  up-to-date 
houses  the  electric 
plant  running  —  to 
speed  the  parting 
ship,  or  welcome 
the  home-coming 
vessel  by  a  light  in  the  window. 
Appointees  generally  enter  the 
service  as  third  or  fourth  assist- 
ants, and  work  up  to  the  highest 
position,  which  pays  a  thousand 
dollars  a  year  and  allows  a  house. 
These  houses  average  from  four 
to  six  rooms,  with  as  much  space 
as  the  usual  apartment  in  a  city. 
They  are  supplied  with  water, 
sometimes  by  piping  from  a 
nearby  spring  or  town  water- 
works or,  where  this  is  not 


The  lens  in  a 
modern  light- 
house is  a  pe- 
culiar glass  that 
looks  as  though 
it  had  been  cut 
by  a  playful 
youngster. 


GUARDING  THE  GOLDEN  GATE 
Mile  Rock  is  off  the  coast  in  a  dangerous  position,  but  thcsfreat  iijjiit,  seventy-eight  feet  above  the  water,  warns  the  sailors. 


AT  PIGEON  COAST  POINT.  BETWEEN   MONTEREY"   AND  SAN  FRANCISCO 
Most  lighthouse  keepers  have  to  live  on  some  bleak  coast  far  from  the  world. 

practicable,  by  rain  sheds.  These  light- 
house homes  have  bathtubs,  sanitary 
plumbing  from  lavatory  to  kitchen,  and 
stationary  washtubs  for  the  laundry.  The 
woodwork  is  neat  and,  in  the  newer  ones, 
artistic.    Naturally  the  locations  for  these 


BEACON  LIGHT  OF  THE  NEW  TYPE 
Wooden  piles  were  formerly  used,  but  the  new  iron-pipe  standards,  which  need  to  be  visited  but  once  in  three  or  four 

months,  are  replacing  them. 
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houses  are  usually  on  some  bleak  coast, 
but  a  few  are  in  fortunate  locations  where 
flowers  and  vines  show  care  and  the  home 
instinct.  One  little  cozy  lighthouse,  on 
Angel  Island,  is  a  veritable  bower  of 
vines  and  red  geraniums.  There  a  woman 
lighthouse  keeper  holds  forth,  one  of 
three  left,  who  will  be  the  last  of  the 
feminine  gender  to  guard  the  water  ways. 
The  life  at  times  is  very  monotonous. 
At  Cape  Sarichef,  in  the  North  Pacific, 
Behring  Sea,  two  keepers  became  so  tired 
of  each  other  that  they  would  work  to- 
gether and  eat  together,  for  months  at 
a  stretch,  without  speaking.  Whenever 
a  government  boat  arrived,  which  was 
about  once  in  four  months,  its  officers 
found  the  men  in  this  sullen  condition, 


yet  neither  asked  to  be  transferred;  but 
later,  when  a  change  was  made,  each  man 
became  normal  and  sociable  with  a  new 
companion. 

Uncle  Sam  has  altogether  a  little  over 
six  thousand  lights  of  all  descriptions, 
1,500  lighthouses,  51  light  vessel  stations, 
and  4,516  floating  beacon  lights.  There 
is  an  examination  once  a  year  for  appli- 
cants, and  there  is  an  even  score  of 
eligibles  waiting  on  the  list  for  Pacific 
Coast  lighthouses.  Neither  the  officials 
nor  the  lighthouse  keepers  seem  to  think 
there  is  much  romance  connected  with 
the  occupation,  but  to  the  general  public 
this  line  of  work  will  always  seem  a  little 
apart  from  the  sordid  everyday  struggle 
for  existence. 


TEACH  COOPERS  HOW  TO 

BUILD  BARRELS 


By 
FRANK    PARSONS 


Finding  How  Much 
Pressure,  from  the  In- 
side,  A  Barrel   Will 
Stand 


IF  the  head  of  a  barrel  is  made  thicker 
in  proportion  to  the  thickness  of  the 
staves  than  has  been  the  custom  for 
hundreds  of  years,  the  barrel  can  be 
made  with  a  quarter  less  wood  and 
still  be  practically  as  strong  as  its  heavier 
and  more  expensive  precursor.    There  is 


no  guesswork  about  that  figure  for  it  is, 
in  a  nutshell,  the  surprising  result  of  a 
government  test  which  was  instituted  for 
the  purpose  of  improving  the  design  of 
the  wooden  barrel.  It  means  that,  if  a 
barrel  is  built  correctly,  it  will  be  safer 
to  use  in  the  transportation  of  dangerous 
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liquids,  such  as  sul- 
phuric acid  and  gaso- 
line, and  that  it  will  be 
much  cheaper  to  build 
and  transport. 

Cooperage  is  one  of 
the  old  trades  that  came 
to  this  country  with 
the  Pilgrims,  and  has 
been  pursued  in  the 
old-time  manner  most 
of  the  time  since.  Now, 
however,  by  a  test  that 
used  less  than  fifty  bar- 
rels, took  the  time  of 
two  or  three  skilled 
observers  for  not  more 
than  a  month,  the 
United  States  govern- 
ment, through  a  branch 


of  the  forestry  service, 
has  led  the  way  to  a 
great  saving  to  all  the 
coopers  in  the  world 
and  to  all  the  con- 
sumers. It  suggested 
how  the  design  of  bar- 
rels should  be  changed 
and  at  the  same  time 
how  similar  packing 
cases  could  be  tested 
for  the  same  purpose. 
The  tests  were  con- 
ducted at  the  Forest 
Products  Laboratory  at 
Madison,  Wisconsin. 

Five  different  kinds 
of  tests  were  given  in 
determining  the  weak 
spots  in  present  day 
construct  ion  of  the 
heavy  barrels  used  for 
transporting  liquids. 


The  Drop 
Test 
The  barrel  was 
released    by    a 
trig^frer  arrange- 
ment. 


SPOILING  A  Barrel  with  thp:  Imagonal  Test 

The  testing  machine  tells,  meanwhile,  just  how  much  it  is 

able  to  withstand. 


Crushing  the  Barrel  Sideways 

It  was  found  that  it  could  be  made  just  as  strong  with  less 

wood.    The  testingr  machine  proved  it. 
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They  were  dropped  from  various  heights 
on  their  sides  and  on  their  corners  and 
tested  with  certain  loads  appHed  as  press- 
ure in  the  same  way.  The  final  test  was 
an  internal  one  with  water  pressure  and  a 
gage  to  determine  the  pounds  per  square 
inch.  All  of  the  tests  were  continued  until 
a  large  proportion  of  the  contents  of  each 
barrel  used  had  escaped,  and  after  the 
computations  had  been  made,  more  bar- 
rels were  made  up  and  tested,  the  sug- 
gestions made  by  the  observers  being  em- 
bodied, thus  making  the  test  positive 
as  well  as  negative  and  establishing  the 
results  on  an  authoritative  basis. 

Failures  of  the  barrels  showed  several 
clearly  marked  faults  in  design.  The 
weakest  parts  of  all  were  the  heads,  and 
it  is  here  that  the  most  important  change 
is  of  advantage.  A  head  should  be  one 
and  one-half  times  as  thick  as  the  staves, 
to  give  the  proper  proportions  and  the 
greatest  strength  for  the  lightest  con- 
struction and,  when  this  was  tried  with 
the  specially  constructed  barrels,  it  was 
found  that  those  with  seven-eighths-inch 
heads  and  five-eighths-inch  staves  were 
just  as  strong  as  those  which  had  both 
seven-eighths-inch  staves  and  heads,  at 
least  on  the  internal  test.  As  the  staves 
form  most  of  the  raw  material  in  a  bar- 
rel,  it   is   seen   that   one-quarter   of  the 


wood  can  be  saved,  that  is,  much  lighter 
staves  may  be  used  to  get  the  same 
strength  per  barrel.  It  was  also  found 
that  the  joints  in  the  heads  which,  with 
the  barrels  used,  were  made  with  dowel 
pins,  could  be  greatly  improved  by  some 
method  of  stronger  construction,  thus 
greatly  strengthening  the  entire  barrel. 
None  of  the  hoops  gave  way  in  any  of 
the  tests  although  great  pressure  was 
used.  The  staves  were  also  tested  and 
it  was  found  that  better  barrels  could  be 
made  by  selection  of  the  wood  on  the 
basis  of  strength  as  well  as  on  that  of 
grain  and  clearness.  Wood  which  is 
dense  when  dry  is  stronger  than  that 
which  is  not  dense,  and  although  all  of 
that  tested  was  white  oak,  the  variation 
was  great. 

Dangerous  explosives,  acids,  and  valu- 
able liquids  are  shipped  in  glass  carboys 
or  barrels,  the  former  method  being  more 
dangerous  and  expensive,  but  the  tests 
which  were  carried  out  have  shown  what 
a  barrel  will  stand  and  how  lightly  and 
cheaply  it  may  be  built  so  that  the  strict- 
est economy  can  be  used  without  increas- 
ing railroad  rates  or  insurance  premiums. 
Experience  gained  by  the  Bureau  for  the 
Safe  Transportation  of  Dangerous  Ex- 
plosives was  of  great  value,  for  it  has 
dealt  largely  with  similar  problems. 


FINE  RECORD  FOR  MOUNTAIN 

SCHOOL 


By 
RICHARD    BYRD 


THE  little  boy  or  girl  who 
attends  the  city  school  and 
boasts  of  the  success  of  hisj 
school  in  sporting  or  educa- 
tional contests  will  have  to 
take  a  back  seat  when  he  learns  of  the 
accomplishments  of  nine  youngsters  com- 
posing not  only  the  entire  class,  but  the 
whole  number  of  attendants  at  the  Crazy 


Mountain  school  in  Park  County,  Mon- 
tana. 

The  Crazy  Mountain  school  has  per- 
haps the  poorest  schoolhouse  in  the 
United  States.  It  is  a  mere  shack,  ten 
by  twelve  feet,  abandoned  by  a  former 
homesteader,  but  it  was  the  only 
building  available  for  teaching  the  chil- 
dren of  adjacent  homesteaders  who  had 


FINE   RECORD    FOR   MOUNTAIN   SCHOOL 
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not  yet  proved  up  on  their  government 
claims  and  were  unable  to  provide  any- 
thing better.  To  this  mountain  shack 
Miss  Angeline  Barker  came  last  year  to 
preside  over  the  nine  pupils. 

Only  three  tiny  windows  lighted  the 
building,  while  the  stovepipe  hole  in  the 
roof  was  so  large  that  rains  put  the  fire 
out.  The  floor  had  cracks  half  an  inch 
wide,  through  which  the  children  would 
drop  their  precious  pencils ;  the  desks  had 


came  to  "Best  collection  of  wild  flowers, 
pressed  and  mounted,  with  a  description 
of  five",  everybody  shouted,  "Of  course 
we  can  do  that !"  And  soon  the  race  was 
on.  Flowers  were  gathered  from  the 
mountains  and  the  lowlands,  and  were 
pressed  m  books  and  magazines.  In  the 
absence  of  a  press  the  pupils  sat  on  them 
or  carried  them  home  for  pressing  where 
original  methods  were  used.  One  boy 
placed  two  sacks  of  flour  on  the  books, 
another  a  tool  chest,  while  a 
third  said  the  heaviest  thing  he 
could  find  was  the  large  bucket 
in  which  his  father  carried  the 
feed  to  the  pigs.  The  girls  re- 
sorted to  expedients  just  as  in- 
genious, utilizing  trunks,  bu- 
reaus, and  even  the  leg  of  a  bed 


The  Crazy  Mountain  School  House 
Looks  Like  a  Chicken  Coop 


been  procured  from  a  neighbor- 
ing school  that  had  thrown  them 
away  as  useless ;  the  seats  were 
planks  held  up  by  sticks  of  wood 
and  empty  boxes.  Miss  Barker's 
desk  was  a  plank  nailed  to  two 
sticks  and  set  against  the  wall. 
Most  of  the  pupils  had  no  books. 
But  they  all  went  to  work  to  do 
the  best  they  could. 

Amid  such  surroundings — a  disgrace 
even  to  conditions  as  they  existed  a  hun- 
dred years  ago — the  children  of  the 
Crazy  Mountain  school  won  fame  not 
only  in  the  State  of  Montana,  but  in  the 
entire  United  States,  for  their  pluck  and 
energy.  One  day  a  premium  list  of  the 
Montana  State  Fair,  which  is  held  at 
Helena  each  year,  came  to  the  little 
school.  Both  teacher  and  pupils  began 
to  read  to  see  what  there  was  they  could 
do.  "Best  kindergarten  work"  they  knew 
they  could  not  do ;  "Best  shop  work" 
sounded  even  more  hopeless.    When  they 


Miss  Barker  and  Her  Nine  Montana  Pupils 

in  which  adults  were  sleeping,  in  order 
that  the  necessary  amount  of  pressure 
might  be  obtained. 

Finally  the  specimens  were  selected 
and  the  entire  collection  of  sixty-eight 
wild  flowers  was  sent  to  the  state  depart- 
ment of  education  to  be  entered  at  the 
fair.  The  Crazy  Mountain  school  won 
the  first  prize  of  five  dollars  for  the 
best  collection  of  wild  flowers  from 
any  school  in  the  State.  The  people  of 
Park  County  have  awakened  to  the  con- 
dition and  agitation  for  a  new  school- 
house  should  soon  be  fruitful. 
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THE  STRANGE 
TAPIOCA  PLANT 

TTAFIOCA  is  a  prod- 
uct of  the  East 
Indies  and  is  a  favorit^ 
crop  of  the  natives  of 
the  islands  of  Java  and 
Sumatra.  It  is  a  strange 
looking  plant,  that  will 
grow  almost  anywhere, 
apparently,  so  long  as 
there  is  room  enough 
for  the  roots  to  get  a 
vigorous  hold  on  the 
earth.  It  is  these  roots 
that  furnish  us  with  the 
tapioca  of  commerce. 
The  plants  rear  them- 
selves before  the  hut  of 
nearly  every  villager. 
They  stand,  strange 
gaunt  plants  with  roots 
of  extraordinary  thick- 
ness. The  plant  grows 
in  a  bushy  form,  having 
to  eight  feet  high,  white 
and  of  very  thick 
roots    often    weisfh 


The  Chinese  Method  of  Street  Cleaning 


Starting  a  Tapioca  Pudding 

All  you  can  see  is  the  great  branches,  but  the  roots  which  hold  them  up  often 

weigh  thirty  pounds,  and  it  is  Irom  them  that  tapioca  is  made. 

Stems  from  six      BASKETS  FOR  WHITE  WINGS 

and  brittle,  and      IN  the  cities  of  China  subject  to  for- 
pith.     The         eign  domination  or  influence  many 
30  pounds,     of  the  customs  of  the  West  have  been 
introduced.      Foreigners   will   not   tol- 
erate filthy  and  insanitary  conditions  of 
living,  at  least  so  far  as  they  come  in 
contact  with  them,  and  in  some  of 
the  cities  of  the  great  republic  of 
the     East     foreigners     are     very 
plentiful.    Thus  in  Shanghai 
there  are  said  to  be  over  sixty 
thousand  Europeans  and  Ameri- 
cans.    One  of  the  customs  thus 
introduced    is    street    cleanhig. 
There  has  to  be  some  considera- 
tion given  the  oriental  point  of 
view  if  work  is  to  be  satisfac- 
torily done.    Therefore,  instead 
of  using  a  cart  or  some  other 
convenient  means  of  collecting 
rubbish,     a     couple     of     huge 
baskets,   carried    across   the 
shoulders,    are   used    and    with 
these  the  street-cleaner  is  busy 
keeping  the  streets  up  to  the  for- 
eign standards  of  cleanliness. 


THE  BIGGEST  PASSENGER  SHIP  BUILDING  JOB  EVER  DONE  IN  THE  UNITED  STATES 
The  Great  Northern  is  to  be  used  in  the  transpacific  service. 


TO  PREVENT  SPONTANEOUS 
COMBUSTION 

^REAT  piles  of  soft  coal,  always  a 
constant  menace  because  of  the  lia- 
bility to  spontaneous  combustion,  have 
been  made  safe  by  a  system  of  ventilat- 
ing ducts  to  carry  off  the  gas  that  is 
formed.  At  twelve-foot  intervals  througfh- 


out  a  pile  of  coal,  square  ducts  may  be 
inserted.  These  are  built  of  planking  in 
which  a  great  many  holes  are  bored  from 
top  to  bottom.  In  the  standard  run  of 
mine  coal  this  simple  device  is  effectual 
in  preventing  the  fuel  from  catching  fire. 
In  lower  grades  it  may  be  necessary  to 
build  fan-like  additions  running  trans- 
versely through  the  pile. 


SUMMERING  IN  THE  ALPS 

Near  the  Monastery  of  St.  Bertiard.  in  the  Northern  Alps,  the  snowfall  last  July  was  very  heavy.    In  some  places  the 

roads  for  the  automobilists  were  cut  through  eighteen-foot  banlcs. 

/// 
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AN  ELECTRICAL 
EXCAVATOR 

AN    excavator    of    re- 
^^  markable    efficiency 
is  operated  by  electricity 
from  any  convenient 
commercial  line.     The 
device  consists  of  a  small 
scaffold,    which    can    be 
readily     knocked     down 
and  set  up,  together  with 
the   housing   for  the 
motor.     From  the  oper- 
ator's position  both  the 
laborers  at  work  in  the 
pit    and    the    teamsters 
who  drive  up  with  dirt 
wagons    to    receive    the 
load  on  the  opposite  side  can  be  seen. 
The    scrapers    are  sent    empty    to    any 
part    of   the    pit   by   the    action   of   the 
motor,  which  reels  up  the  steel  cable  to 
which    they    are    attached.     When    the 
scraper  is  sent  to  that  part  of  the  pit 
where  the  laborer  is  working,  he  seizes 
it  by  the  handles  and  guides  it  with  the 
edge  down  until  it  is  full ;  then  as  he  lets 
go,  the  edge  is  raised  so  that  it  does  not 
take  on  any  more  earth  and  the  cable 
draws  it  quickly  up  the  incline  and  over 


Excavating  by  Electricity 

A  motor  is  hitched  to  a  convenient  power  line  in  place  of  the  horse  power  or 

steam  engine  usually  used. 

the  scaffold,  where  it  is  instantly  dumped 
into  the  waiting  wagon.  The  motion  is 
reversed  instantly  and  the  empty  scraper 
sent  back  for  another  load  in  less  than 
half  a  minute.  Two  scrapers  can  be  op- 
erated at  once,  though  only  one  is  shown 
in  the  picture  and,  as  they  work  inde- 
pendently, they  can  be  employed  in  dif- 
ferent parts  of  the  excavation,  though 
of  course  each  requires  a  man  to  han- 
dle it. 


/  / 
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Into  the  Waiting  Wagon 
The  motor  hauls  the  load  to  the  top  of  the  incline  where  the  dirt  is  dumped. 


PAVING  PLANT 

ON  A  SINGLE 

CAR 

A  CAR  sixty-five  feet 
^"^  in  length  has  been 
built  which  carries  a 
complete  asphalt  paving 
plant  of  unusual  size  and 
efficiency.  It  carries  a 
boiler,  sand  dryer  and 
tanks,  and  a  mixer ;  four 
engines  for  power,  one 
for  turning  the  drum, 
one  for  operating  the 
hot  sand  elevator  and 
screen,  one  for  the 
mixer,  and  a  fourth  for 
hoisting  barrels  of 
asphalt    to   the    melting 


tanks — all  of  which  are  operated  in- 
dependently of  each  other.  Steam  is  sup- 
plied by  a  one  hundred  twenty-five 
horsepower  marine-type  boiler  with 
pressure. 

Above  the  sand  dryer 
are  two  asphalt  tanks 
each   with   a  melting 
capacity  of  seven 
hundred  and   twelve 
cubic  feet.    Steam 
heat  is  recognized  as 
the  most  efficient  for 
melting,  for  the  danger 
of   caking   or   burning 
is     thereby     eliminated 
and  there  is  no  risk  of 
burning  the  bottoms  of  the 
kettles  as  in  the  direct  heat 
system.     In  order  to  avoid  the 
danger  of  leakage  in  the 
coils,  a  source  of  trouble  in 
the  early  use  of  steam  melt 
ing,  electrical  welding  of  the 
coils  was  used  in  this  plant, 
making  them  absolutely 
proof  against  leakage. 

For  preventing  chilling  of  the  material 
in  cold  weather,  the  pipes  for  conducting 
the  asphaltic  concrete  to  the  weigh  box 
are  steam  jacketed. 

The  hot  sand  tank,  screen,  mixer,  and 


The  Owl  Monkey  Is  thk 
Smallest  Species  Known.  It 
Goes  Out  Only  at  Night 
AND  Hence  Has  Enormous 
Eyes 


mixer  engine,  hoist  and  elevator  engines 
are  on  a  sliding  carriage  on  one  end  of 
the  plant,  which  is  slid  out  into  position 
to  drive  under  by  means  of  two  large 
screws.  This  results  in  a  more  compact 
piece  of  machinery  when  on  the 
road,  and  saves  removing  the 
bin  from  the  car  during 
transportation.  Thus 
the  entire  plant  is  con- 
tained in  one  car.  A 
similar  plant  of 
smaller  capacity  is 
also  manufactured. 
The  efficiency  of 
this  plant  has  been 
shown  by  actual  re- 
sults in  paving  work. 
One  concern  laid  one 
hundred  and  fourteen 
thousand  square  yards 
of  paving  in  one  year  with 
car  which  at  the  same  time 
traveled  over  eleven  hun- 
dred miles. 
Another 
machine 
twenty-eight  thou- 
sand square  feet  of 
three-inch  work  in 
twenty-four  work- 
ing days. 


DOES  THE  WHOLE  JOB  OF  MAKING  PAVEMENT 
One  car  carries  all  the  machinery  necessary  for  paving  with  asphalt. 
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AMERICAN 


MEDICINE 
for  CHINESE 

By  Ralph  Bergengren 


THE  Harvard  Medical  School  of 
China  begins  the  scientific 
medical  education"  of  a  vast 
country  in  which  there  is  only 
about  one  physician  trained  in 
the  principles  of  modern  medicine  for 
every  six  hundred  thousand  inhabitants. 
These  modern  physicians  are  medical 
missionaries.  Otherwise  medical  practice 
is  in  the  hands  of  what  may  be  called 
the  Old  Chinese  School,  which  is  so 
antiquated  that  it  knows  nothing  at  all 
of  bacteriology  or  surgery,  and  believes 
that  the  best  medical  treatises  were  writ- 
ten two  thousand  years  ago.  There  is 
also  the  god  accredited  with  medical 
knowledge  who  treats  patients  and  col- 
lects his  fee,  through  the  medium  of 
priests.  But  the  physician-god  has  ap- 
parently never  heard  of  such  a  thing  as 
a  public  health  officer  nor  ever  given  a 
godlike  thought  to  public  and  private 
sanitation.  These  subjects  were  not  dis- 
cussed in  their  medical  books  written  two 
thousand  years  ago. 

Intelligent  Chinese  regard  this  lack  of 
medical  science  with  the  same  uneasiness 
as  other  intelligent  folk,  viewing  it  from 
a  distance.  It  contains  a  menace  to  hu- 
man life  that  is  by  no  means  confined  to 
China.  Disease  germs  are  great  travelers ; 
they  pay  no  fares  ;  they  are  likely  to  stow 
away  on  any  vessel  leaving  their  native 
land,  unless  the  police  force  of  an  eflfect- 
ive  health  organization  has  a  watchful 
eye  out  for  them.    The  education  of  such 
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a  police  force  is  one  of  the  purposes  of 
the  Harvard  Medical  School  of  China. 

Thus  the  new  institution  is  really  of 
international  importance.  In  the  face 
of  the  geography  of  China  and  its  mil- 
lions and  millions  of  people  who  still  be- 
lieve in  two-thousand-year-old  medical 
books,  who  think  that  when  they  are  sick, 
it  is  because  the  spirits  of  their  ancestors 
are  displeased  with  them  and  who  try  to 
cure  themselves  by  "squaring"  these  an- 
cestors with  acceptable  presents — the 
present  is  burned  up  so  that  the  ancestor 
can  get  it — in  the  face  of  these  super- 
stitions, the  establishment  of  the  Harvard 
Medical  School  of  China  looks  a  good 
deal  like  Jack  starting  out  to  kill  giants. 
But  Jack  killed  the  giants. 

The  purpose  of  the  school  is  to  teach 
modern  medicine  and  surgery  to  Chinese 
students,  and  to  assist  in  training  teach- 
ers and  leaders  in  the  progress  of  modern 
medicine  throughout  China.  It  plans  to 
co-operate  with  the  Chinese  Government 
in  inaugurating  a  greatly  needed  hygienic 
reform  for  direct  humanitarian  purposes, 
and  to  prevent  epidemics  spreading  from 
China  to  other  parts  of  the  world.  It 
plans  to  study  the  diseases  found  in  the 
Orient  that  threaten  the  health  of  Occi- 
dental peoples,  such  as  the  bubonic 
plague,  cholera,  leprosy,  filariasis.  Within 
a  few  months,  it  will  definitely  begin 
training  Chinese  students  in  the  duties  of 
health  officers. 

The   school    opened    in    March,    1912. 


China  was  on 
the  eve  of  revo- 
lution and  the 
storm  burst  im- 
mediately. The 
fate  of  the  new 
medical  institution  was 
something  of  a  question.  But  foreign 
troops  put  down  this  new  outburst  of 
discontented  Chinese  soldiers.  Then 
the  Chinese  .  Red  Cross  Society  of- 
fered the  use  of  its  grounds  and  build- 
ings to  the  new  school ;  the  faculty  of 
the  school  was  increased  by  two  Euro- 
pean medical  men  on  the  Red  Cross 
Society  staff;  and  free  tuition  was  given 
to  Red  Cross  students.  The  alliance 
which  was  formed  now.  seems  likely  to 
be  permanent.  The  school  has  full  con- 
trol of  the  Red  Cross  property,  about 
three  miles  from  the  business  center  of 
Shanghai.  Land  has  been  purchased  and 
a  thoroughly  modern  hospital  will  soon 
be  erected.  As  soon  as  the  money  is 
forthcoming,  the  number  of  physicians 
and  nurses  will  be  increased  and  life  will 
be  easier  for  natives  of  the  congested 
quarter  of  Shanghai  because  of  the  out- 


Chinese  Youngsters  Now  Get  the 

Benefit  of  American  Medicine  at  the 

School  Hospital 


patient  department  which  the  school  will 
establish  there. 

In  July,  1913,  when  fighting  occurred 
at  Shanghai,  the  school  became  tem- 
porarily a  military  hospital.  Wards, 
reading  and  recitation  rooms,  dormitory, 
and  verandas,  and  a  large  mat  shed  set 
up  on  the  lawn  were  filled  with  injured 
soldiers  and  noncombatants.  It  became 
also  an  object  lesson,  much  needed  in 
China,  of  the  practical  value  of  modern 
surgery. 

Until  this  American-born  school  opened 
in  Shanghai,  within  the  limits  of  the  land 
conceded  by  the  Chinese  Government  to 
the  international  foreign  settlement, 
there  was  no  place  in  all  China  where  a 
student  of  surgery  could  learn  anatomy 
by  the  practice  of  dissection.  Surgery 
had  been  studied  only  theoretically. 
There  had  been,  for  example,  an  Army 
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THE  CHINESE  DOCTOR  OF  THE    FUTURE    WILL  NOT  BE 

TRAINED    IN    BOOKS   THAT    WERE    WRITTEN    TWO    THOUSAND 

YEARS  AGO.    THESE    MEN  ARE  HAVING  A  MODERN    MEDICAL  EDUCATION 


Medical  School  at  Tientsin,  maintained 
by  the  Chinese  Government,  but  in  time 
of  war  its  graduates  proved  of  little  or 
no  value  on  the  field  of  battle.  They  had 
studied  surgery  only  in  books !  From 
time  immemorial  popular  feeling,  an- 
cestor worship,  and  the  belief  that  any- 
thing done  to  the  body  affects  the  spirit 
that  once  inhabited  it,  have  forbidden  dis- 
section and  thus  placed  an  insurmount- 


able obstacle  in  the  way  of  surgical  skill 
and  knowledge.  Educated  and  intelligent 
Chinese  greatly  desire  to  see  the  end  of 
this  superstition ;  and  there  are  signs  that 
popular  thought  is  beginning  to  look  in 
the  same  direction. 

Many  conditions,  in  fact,  point  to  the 
hopeful  conclusion  that  the  Harvard 
Medical  School  of  China  has  been  estab- 

{Continued  on  page  472) 
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PERHAPS  IT  IS  MORE  COMFORTABLE  THAN  IT  LOOKS, 

BUT  THIS  IS  THE  WAY   THE  CHINESE  PATIENT 

GOES  TO  HIS  DOCTOR 


STARTING  TO  SCHOOL  AT 

EIGHTY 

By    WEBSTER    B.    BARTON 


HAVING    lived    nearly    eighty 
years  before  the  idea  of  ac- 
quiring   a    college    education 
occurred  to  her  as  a  practical 
possibility,  Mrs.  Amy  D.  Win- 
ship  of  Racine,  Wisconsin,  has 
just    completed    her    fourth 
year  of  university  work  and 
announces  that  she   in- 
tends devoting  the  rest 
of  her  life  to  studying 
at  various  American 
colleges     and 


uni- 
versities  and  com- 
paring   their    edu- 
cational    methods. 
Mrs.   W  i  n  s  h  i  p, 
who    is    eighty- 
three  years  of  age. 
began  her  college 
career   four  years 
ago  when  she  en- 
tered   the    Univer- 
sity of  Ohio,  where 
she  studied  for  two 
years.    This  she  fol- 
lowed by  two  years 
at   the    University    of 
Wisconsin ;  and  during 
the  present  year  she  at- 
tended the  summer  school 
at  the  University  of  Ohio. 

It  was  while  attending  a 
lecture  at  this  same  summer 
school  that  she  became  inter- 
ested in  her  project  and  at 
once  started  to  acquire  the  education  for 
which  she  had  longed  vainly  ever  since 
childhood,  her  only  systematic  education 
having   been    that   gained    in    a    district 
school  in  Illinois. 

Mrs.  Winship  plans  to  enter  Columbia 
University  for  the  winter  sessions  and 
after  that  she  has  arranged  a  schedule 
which    will    occupy    her   time    until    the 


summer    of    1917,    and    which    includes 
work  at  Vassar,  the  University  of  Min- 
nesota, Leland  Stanford  University,  the 
Kansas  State  Agricultural  College,  and 
the  University  of  Illinois.     By  the  time 
that   she  completes  this   schedule 
she  will  be  eighty-six  years 
of  age,  but  so  great  is  her 
enthusiasm  over  this 
new   interest  that  has 
come     into     her    life 
that   she   insists   she 
will    remain    a   col- 
lege student  as  long 
as  she  lives. 
At     present     Mrs. 
Winship  is  deeply 
interested    in    ad- 
vanced   chemistry 
and.     unless     she 
finds    some    more 
fascinating  field  of 
research,  she  is 
planning  to  .special- 
ize in  it,  and  is  am- 
bitious to  carry  on 
her  work  at  the 
Johns    Hopkins    Med- 
ical School. 
A  lecture  on  psychology 
interested  her  first  of  all  in 
college  work.  For  two  years 

It  W.AS  After  She  Had  Lived     she    Studied    psychology, 
Almost    Eighty    Years    Th.at  •    ,  ,  i---      i        ^i  • 

Mrs.  Amy  D.  Winship  Finally    SOCial     and     political     ethlCS, 

FOUND  TrMET^o^BKo^HER  COL-    .o^iology,    and    philosophy. 

At  the  University  of  Wis- 
consin she  became  interested  in  the 
sciences,  specializing  in  chemistry. 

"Study  is  the  best  way  to  keep  the 
mind  from  growing  old,"  this  interesting 
woman  declares.  "I  find  that  by  .study 
I  am  growing  younger  instead  of  older 
and  I  am  determined  never  to  grow  old 
in  mind,  whatever  my  body  may  do  in 
my  advancing  years." 
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'By 


WARREN    B.    BULLOCK 


FROM  a  job  as  day  laborer  at  one 
dollar  and  seventy-five  cents  a 
day  in  April,  1902,  to  the  posi- 
tion of  chief  engineer  of  the  city 
of  Milwaukee  with  a  salary  of 
four  thousand  dollars  a  year  in  April,  1914, 
is  the  ladder  of  success  which  George 
Floriz  Staal,  the  newly  appointed  head 
of  the  city's  engineering  department,  has 
climbed  in  the  twelve  years  since  he  ar- 
rived in  Milwaukee  "dead  broke".  That 
it  has  been  a  steady  climb  and  not  a 
spectacular  leap  is  evident  from  the  table 
showing  the  stages  of  advancement  by 
which  he  has  risen  slowly  but  surely  from 
work  in  the  yards  of  the  Milwaukee 
Electric  Railway  and  Light  Company  at 
one  dollar  and  seventy-five  cents  a  day 
to  a  position  of  one  hundred  and  seventy- 
five  dollars  a  month  in  the  engineering 
department  of  the  same  company,  a  posi- 
tion from  which  he  stepped  directly  to 
the  one  of  special  assistant  engineer  of 
the  Milwaukee  department  of  public 
works  at  a  salary  of  two  hundred  dollars 
a  month.  It  was  from  there  that  he 
advanced  to  his  present  position. 

The  record  is  more  than  a  practical 
array  of  figures ;  it  is  an  eloquent  revela- 
tion of  the  spirit  and  the  perseverance  of 
the  man.  For  when  George  Staal  ac- 
cepted the  challenge  of  Fred  G.  Sim- 
mons, chief  engineer  for  the  Milwaukee 
Electric  Railway  and  Light  Company,  to 
take  up  a  pick  and  shovel,  to  "hustle" 
ties,  and  mix  cement,  he  was  a  university 
graduate,  proficient  in  many  languages, 
and  a  practical  engineer  whose  spurs  had 
been  won  in  the  forests  of  South  Amer- 
ica and  the  wilds  of  Africa,  where  he 
served  as  government  engineer.  Back  of 
the  salary  record  also  lies  the  story  of 
how  one  man  kept  faith  with  another. 

When  Mr.  Staal,  an  escaped  prisoner, 
fresh  from  the  Boer  War  and  a  brilliant 


career  of  adventure  in  South  Africa,  ap- 
plied to  Mr.  Simmons  for  a  position  with 
the  street  railway  company  as  engineer, 
Mr.  Simmons  said :  "I  want  men  who 
are  not  afraid  of  work.  I  need  laborers 
in  the  yard  and  you  can  have  a  job  at 
one  dollar  and  seventy-five  cents  a  day. 
If  you  are  not  afraid  of  work,  I  will  see 
that  you  are  advanced." 


A  Ten  Years'  Record 

April  30,   1902 $    1.75  a  day 

July       1,   1902 2.00  a  day 

May      1,1903 60.00  a  month 

Feb.      1,   1904 65.00  a  month 

July       1,   1904 70.00  a  month 

Jan.       1,   1905 75.00  a  month 

Jan.       1,   1906 80.00  a  month 

July       1,1906 85.00  a  month 

Jan.       1,1907 90.00  a  month 

July       1,   1907 95.00  a  month 

Jan.       1,   1909 100.00  a  month 

Jan.       1,   1910 110.00  a  month 

July     15,   1910 125.00  a  month 

Jan.       1,   1911 137.50  a  month 

April    6,   1911 175.00  a  month 

June      1,    1912 200.00  a  month 


Staal  was  not  afraid  of  work  although 
he  had  never  been  accustomed  to  manual 
labor  such  as  he  was  called  on  to  per- 
form, and  he  now  confesses  that  many  a 
night  he  was  unable  to  sleep  because  of 
aching  muscles.  For  six  weeks  Mr.  Sim- 
mons tested  out  the  material  of  which 
the  new  man  was  made  and  then  he  put 
him  into  the  engineering  department  in 
a  minor  position  in  the  drafting 
room.  Even  then  this  university  man 
who  had  prepared  topographical  maps  of 
war  for  two  nations,  who  had  served 
with  the  pioneers,  entrusted  with  the  task 
of  laying  out  railroads  when  the  South 
American  countries  were  beginning  to 
progress,  and  whose  career  of  adventure 
and  achievement  reads  like  a  romance, 
was  compelled  to  win  advancement  step 
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by  step.  But  he  won  it,  and  when  Mr. 
Simmons,  his  superior,  who  had  promised 
advancement  to  a  man  not  afraid  of 
work,  was  made  commissioner  of  pubHc 
works  of  Milwaukee,  one  of  his  first 
official  acts  was  to  secure  for  the  city 
the  man  whom  he  had  tested  so  thor- 
oughly. 

When  the  nonpartisan  officers  went 
into  power  two  and 
one-half  years  ago 
there  was  scarcely  a 
street  in  Milwaukee 
that  was  true  to  grade 
and  there  were  exactly 
three  monuments  to 
show  elevations  in  the 
entire  city.  Extensive 
street  alterations  have 
been  made,  steps  to 
the  entrance  of  alleys 
have  been  eliminated, 
and  in  place  of  the 
three  elevation  monu- 
ments, between  four 
hundred  and  five  hun- 
dred bench  marks 
have  been  established, 
so  that  every  section 
of  the  city  is  well  cov- 
ered.  The  bench 
marks  and  their  sup- 
ports are  made  after 
Mr.  Staal's  own  de- 
sign, a  system  that  is 
being  extensively 
copied  by  other  cities. 

Few  engineers  have 
had  the  training  in 
all  kinds  of  engineer- 
ing problems  that  Staal  has  had.  Born  in 
Holland,  he  is  now  forty-six  years  of  age. 
Six  years  of  his  boyhood  were  spent  in  the 
Transvaal  colony  of  Hollanders  in  South 
Africa  and  when  sixteen  years  of  age  he 
returned  to  Holland  to  get  an  engineering 
education.  At  the  age  of  twenty-one, 
having  finished  his  university  education, 
he  returned  to  South  Africa  only  to  be 
told  that  he  was  too  young  to  hold  the 
responsible  position  of  government  engi- 
neer to  survey  the  lands  of  the  Boer 


Although  George  F.  Staal  Started  at  a 
Day   Laborer's  Wage   He  Steadily  .Ad- 
vanced TO  A  High  Position 


settlers.  He  therefore  sailed  for  South 
America  and  obtained  a  position  with  the 
government  of  the  Argentine  Republic. 
With  a  party  of  explorers  he  was  sent 
into  the  forests  to  make  the  first  survey 
of  the  country  and  to  provide  the  gov- 
ernment with  maps.  Patagonia,  Peru, 
Bolivia,  Chile,  and  other  countries  were 
also  explored  and  surveyed,  the  exploring 
party  often  being 
compelled  to  travel  by 
night  to  avoid  the  ex- 
treme  heat.  Every 
foot  of  progress 
through  the  forests 
had  to  be  fought  with 
swinging  knives  and 
axes ;  Indians  were 
encountered,  and  there 
were  numberless 
thrilling  adventures 
during  the  six  years 
spent  in  the  South 
American  wilds. 

While  in  South 
America,  Staal  heard 
of  the  disturbance  in 
South  Africa  and  im- 
mediately departed  to 
join  the  Boers.  This 
time  his  services  were 
promptly  accepted  and 
he  went  to  work  as  an 
engineer.  He  was  cap- 
tured but  managed  to 
escape  under  an  Ar- 
gentine passport,  and 
came  to  the  United 
States, 

In  his  position  as 
city  engineer  of  Milwaukee  he  has  found 
opportunity  to  help  several  of  the  young 
men  under  him.  Even  the  office  boy  has 
been  encouraged  to  take  up  drafting  and 
prepare  for  the  civil  service  examination  ; 
and  when  the  next  vacancy  occurs  he  will 
be  made  a  rodman  at  fifty-five  dollars  a 
month.  The  road  of  advancement  will  lie 
open  to  him  as  fast  as  he  is  ready  to 
travel  it,  because  the  man  in  charge  has 
had  the  experience  of  beginning  at  the 
bottom  and  working  up. 


Where  the  SCHCDL 
PAYS  the  BOARD 

By  George  R,  Quisenberry 


ANEW  president  took  charge  of 
the  Fort  Hays,  Kansas,  Normal 
School  in  the  bleak  prairie  sec- 
k  tion  of  that  State  less  than  a 
year  ago.  Being  possessed  of 
youth  and  enthusiasm  for  his  work,  he 
wondered,  when  he  looked  out  over  the 
four  thousand  acres  of  plains  the  Federal 
Government  had  ceded  to  the  school 
twelve  years  before,  why  no  use  had  been 
made  of  it.  Here  and  there  on  this  tract, 
a  tenant  farmer  raised  alfalfa  or  grazed 
cattle. 

It  was  at  this  time  that  the  tall  young 
fellow  learned  of  the  gardening  experi- 
ment carried  on  by  one  of  the  men  on  the 
school  faculty.  The  professor  had.  taken 
a  plot  of  three  hundred  square  feet, 
plowed  it  in  the  early  fall,  and,  in  the 
spring,  sowed  an  early  crop  of  onions, 
peas,  radishes,  beets,  and  turnips.  Stu- 
dents were  employed  at  fifteen  cents  an 
hour  to  look  after  the  garden.  The 
spring  crops,  disposed  of  to  the  local  mar- 
ket at  the  prevailing  prices,  were  fol- 
lowed by  tomatoes  and  sweet  potatoes. 
The  professor  himself  worked  an  hour 
a  day  on  his  garden.  So  profitable  was 
the  adventure  in  truck  gardening  that,  at 
the  end  of  the  summer,  the  professor  and 
his  wife  made  a  tour  of  the  Eastern 
States,  paying  all  the  expenses  out  of 
their  garden  profits. 

"The  salvation  of  Western  Kansas  is 
gardening  and  dairying,"  the  president, 
William  A.  Lewis,  a  transplanted  Mis- 
sourian,  said  to  himself.  And  out  of 
that  belief  has  grown  a  co-operative  gar- 
dening and  educational  plan. 

This  school  says  to  its  prospective  stu- 
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dents — 'Tf  you  have  no  money  to  pay 
your  way  through  school,  come  to  us. 
We  will  furnish  you  an  acre  of  ground 
and  it  will  return  for  your  work  on  it 
more  than  your  yearly  expenses  here." 

President  Lewis  has  worked  out  his 
problem  of  caring  for  the  poor  student 
by  turning  over  one  hundred  acres  to 
the  co-operative  gardening  project.  He 
has  dammed  Big  Creek,  a  watercourse 
less  than  seventy-five  feet  wide  near  the 
school,  until  a  sheet  of  water  two  miles 
long  forms  a  lake  for  his  irrigation 
pumps.  Then  a  twelve-horsepower  crude 
oil  engine  and  a  turbine  pump,  the  whole 
costing  less  than  five  hundred  dollars, 
was  installed  on  the  bank. 

''This  prairie  land  is  as  rich  as  any  in 
the  world,"  he  said  as  he  watched  fifteen 
or  twenty  students  making  their  garden 
recently.  'Tt  raises  four  and  five  crops 
of  alfalfa  a  year ;  its  wheat  yield  is  un- 
surpassed in  this  country  when  the  rain- 
fall is  sufficient,  for  the  problem  of  this 
land  is  not  one  of  fertilization ;  it  is  that 
of  water." 

It  is  a  flat,  treeless  country  that  has 
been  selected  for  this  co-operative  gar- 
dening scheme.  The  rainfall  varies  from 
four  to  twelve  inches  a  year,  never  more, 
and  the  wind  rarely  lets  up  its  continual 
blowing. 

"We  have  the  water  now,"  the  presi- 
dent continued.  "Our  garden  truck  can 
be  shipped  out  of  here  at  night  and  will 
be  on  the  markets  of  Topeka  and  Kansas 
City  the  next  morning.  Our  students' 
average  expense  is  less  than  two  hundred 
dollars  for  the  nine  months — and  we  are 
proving  that  three  hundred  dollars  a  year 
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Thk  Temporary  Engine 
House  kor   Irrigation 


Irrigating  the  Tomato 
Patch 
Professor  Mathews  did  so  well 
with  it  that  he  and  his  wi((;  took 
an   extensive  trip  on   the  pro- 
ceeds. 


Five    Hundred  (Gallons    a 

Minute  Go  to  the  Garden 

Through  This  Ditch 


is  not  an  unusual  return   from  an  acre 
of  intensive  garden." 

The  co-operative  scheme  is  not  one  for 
men  alone ;  it  is  also  open  to  the  women 
students.  The  women  from  the  domestic 
science  department  act  as  the  "middle- 
men"— one  woman  to  each  three  acres. 
'They  take  care  of  the  marketing  of  the 
vegetables,  selling  some  in  the  local  mar- 
kets, shipping  some  to  Topeka  and  Kan- 


thirty  cents  a  square  foot  in  lettuce  and  radishes 

That  is  what  this  tireless  greenhouse  at  the  normal  school  produced  for  the  students. 


sas  City,  and  canning  the  remainder. 
The  canned  vegetables,  put  up  as  they  are, 
without  preservatives,  command  from  the 
wholesalers  slightly  more  than  the  regu- 


lar prices,  the  retailers  getting,  in  turn, 
higher  prices  for  the  product. 

The  school  also  has  proved  the  profit 
in  hotbeds,  made  of  double  glass  with 
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dead  air  spaces  between,  which  produce 
even  with  the  temperature  as  low  as  ten 
degrees  above  zero.  One  of  these  beds, 
thirty-two  by  ten  feet,  was  constructed 
at  a  total  cost  of  thirty-five  dollars.  In 
it  were  planted  alternate  beds  of  radishes 
and  lettuce,  different  parts  of  it  produc- 
ing every  three  weeks.  And  not  once 
since  its  construction  has  it  failed.  The 
profits  over  and  above  a  labor  cost  of 
fifteen  cents  an  hour  have  been  thirty 
cents  a  square  foot  annually.  This  bed 
has  a  surface  of  three  hundred  and 
twenty  square  feet ;  it  is  returning  ninety- 
six  dollars  net  each  year. 


Within  the  next  year,  it  is  planned  to 
add  to  this  a  co-operative  dairying  scheme. 

There  are  over  four  hundred  pupils  at 
the  Fort  Hays  school.  The  domestic 
science  department  and  the  agricultural 
department  teach  the  students  not  only 
gardening,  dairying,  and  cooking,  but 
sewing,  home  laundering,  home  nursing, 
milk  testing,  machine  building,  black- 
smithing,  forging,  and  woodworking. 
Western  Kansas  has  gone  into  the  busi- 
ness of  making  farmers  and  home-makers 
out  of  young  men  and  women  who  might 
not  otherwise  be  able  to  secure  this  train- 
ing. 


A  HOMEMADE  RAILROAD 

'•By 
EDWARD    F.    BIGELOW 


MAKING  GOOD  TIME 
The  homemade  railroad  uses  a  gasoline  engine  for  power,  but  it  is  a  good  counterfeit  of  the  amusement  park  locomotive. 


A    HOMEMADE    RAILROAD 
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Sidetracked  at  One  of  the  Stations 

railroad   offers   many   good    suggestions 

for  development  of  mechanical  ingenuity, 

in   teaching  young  peoi^ie   to   construct 

things  for  themselves.     In  places  where 

it  is  necessary  to  haul  a  large  amount 

of  material  over  the  same 

ground,  a  railroad  of  this     ^''■•^ 

kind     would     be     useful. 

But,  of  course,  the  utility 

point    of    view    is    more 

limited  than  that  of 

manual     training     or     of 

play. 

The  track  is  slightly 
under  nine  hundred  feet 
in  length  and  is  for  the 
most  part  circular. 
Two-thirds  of  this  is  up 
a  heavy  grade  and  it  is  remarkable  that 
the  little  machine  climbs  it  so  easily.  The 
rails  are  of  two  by  two  yellow  pine, 
spiked,  with  heavy  building  nails,  to  six 
by  one  North  Carolina  pine  ties  set  every 
six  inches.  The  gage  is  eleven  and  one- 
half  inches,  and  the  tracks  are  laid  to  the 
level  of  the  ground.  Where  the  track 
crosses    the    roadways,    two    by    three 


spruce  rails  are  used  to  withstand  the 
crossing  of  wagons.  The  signals 
are  of  wood  and  operated  with 
wires  from  the  station. 
The  locomotive  is  of  gal- 
vanized iron  and  pine,  with 
a  frame  of  spruce  and 
wheels  of  yellow  pine 
flanged  with  copper.  No 
regular  machinery  of 
any  kind  was  used  in 
the  construction,  every- 
thing being  made  in  the 
workshop  by  the  builder. 
The  driving  car  is  of 
chestnut  bolted  together, 
and  runs  on  two  large 
wheels  and  one  four- 
coupled  truck  which  is  piv- 
oted to  the  rear  end  and  allows 
freedom  on  the  curves.  The  mo- 
tive power  is  a  one-and-one-half- 
horsepower  economy  gas  engine,  which 
drives  the  car  by  a  heavy  belt,  and  this  in 
turn  drives  an  axle  geared  to  the  main 
driving  wheel.  This  wheel  is  lined  with 
fiber  similar  to  that  used  in  friction-drive 
automobiles.    The  engine  is  water-cooled 


A  CHOLINE  Engine  of  One  and  One-Half  Horsepower  Assists  the 
Locomotive 


and  drives  the  train  from  ten  to  twelve 
miles  an  hour. 

The  railroad  is  rather  an  expensive 
plaything,  but  the  enjoyment  derived  by 
the  children  for  whom  it  was  built  fully 
pays  for  the  time  and  trouble  spent  in  its 
construction.  The  entire  road  could 
easily  be  built  for  two  hundred  and  fifty 
dollars. 
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PROTECTION  FOR  LINEMEN 

j  INEMEN  of  New  York  City  are  pro- 
tected  from  high  voltages  by  safety 
devices  in  the  substations  of  the  electric 
company  and  at  the  main  power  house. 
Before  a  lineman  ascends  a  pole,  he 
notifies  the  attendants  and  has  the  wire 
with  which  he  is  to  work  cut  out  of  the 
circuit.  This  is  done  at  the  power  house. 
At  the  substation  which  controls  the  line, 
the  attendant  pulls  the  oil  switch  and 
locks  it  open  by  means  of  a  board  set 
between  the  handle  and  the  wall.  On 
the  handle  of  the  switch  is  then  hung  a 
sign  stating  the  name  of  the  lineman  who 
has  ordered  the  circuit  cut  and  the  time. 
The  grounding  switches  are  closed  so 
that  any  accidental  current  will  be  sent 
earthward  instead  of  to  the  lineman. 
The  improvement  has  already  resulted  in 
the  reduction  of  accidents  among  men 
working  on  the  poles. 


A   Method  of  Disconnecting    Arc  Circuits  from 
Station  Apparatus,  for  Protection  of  Linemen 


CUT  FIFTY-TWO    MILES  WITH 
HIGH  BRIDGE 


T 


Almost  Three  Hundred  Feet  Above  the  River 


HE  Oregon- Washington  Railroad  and 
Navigation  Company  is  building  a 
bridge  across  the  Snake  river  at  Lyons' 
Ferry,  Washington,  which,  its  builders 
say,  is  the  highest  for  its  length  and  type 
in  the  world.  Trains  will  pass  over  the 
new  structure  at  a  height  of  two  hundred 
and  eighty-five  feet  above  the  river.  The 
bridge  is  a  little  more  than  four  thousand 
feet  long  and  is  built  on  a  steel  frame- 
work resting  on  concrete  piers.  Its  cost 
will  be  two  million  dollars.  It  makes 
possible  a  cut-ofif  of  fifty-two  miles  on 
the  main  line  between  Portland,  Oregon, 
and  Spokane,  Washington,  on  which  the 
supplies  of  Western  Washington  depend. 


marily  an  ornamental  monument.  But 
to  Professor  Jacoby,  a  member  of  this 
class,  it  occurred  that  it  could  be  given 
additional  interest  and  educational  value 
by  making  it  the  gnomon  or  stylus  of  a 


HUGE  GRANITE  BALL 
SUNDIAL 

pOLUMBIA  UNIVERSITY,  New 
York,  has  just  come  into  possession 
of  what  undoubtedly  is 
the  most  unique  sundial 
in  the  world.  It  consists 
of  a  huge  dark-green 
granite  sphere,  weighing 
fifteen  tons,  which  casts 
a  great  oval  shadow 
upon  the  base  supporting 
it,  and  it  is  from  the 
moving  edges  of  this 
shadow  that  the  time  is 
ascertained.  As  there  are 
two  shadow  edges,  there 
are  also  two  bronze 
time  plates,  the  east  plate 
and  the  west  plate — one 
for  each  shadow. 

The  sphere,  which  was  erected  by  the     sundial.   The  memorial  thus  becomes,  in 
surviving  members  of  the  class  of  1885.      effect,  a  University  timekeeper. 
Columbia    College,    to    mark  A   calibration   of  the   instru- 

the   twenty-fifth    anni-  ^^^^;--:=r=^  ==s-:;;^^^^^^^^  ment   has   shown   that 

versary   of   their  ^^;:^^^'^^^^  "''x  ^^^^'^^^^^^^^s^  the  error  is  never 

more   than    a 

fraction    of 

a  minute. 


The  Arrangkment  of  the  Plates  on  Columbia's  Sundial 


COLUMBIA'S  GREEN  GRANITE  SUNDIAL 
It  is  a  hugre  polished  stone  that  was  presented  by  srraduates  of  the  University. 
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Attracting  the  Customers,  with  a  Chance  for  a 
Prize 


CLOCK    GIVES    ADVERTISING 
PRIZE 

AN  advertising  apparatus,  recently 
^^  exhibited  at  an  electrical  show,  offers 
a  suggestion  of  a  somewhat  unique  char- 
acter that  may  be  applied  to  other  forms 
of  business  exhibits,  merely  to  draw  the 
crowd,  if  for  no  other  purpose. 

A  large  clock  with  but  a  single  hand, 
like  the  old  Italian  clocks,  was  set  up, 
and  this  hand  was  driven  by  a  fan  motor. 
On  the  face  of  the  clock  were  numbers 
ranging  from  zero  to  four  hundred. 
Numbers  were  given  out  to  the  patrons 
of  the  show  to  correspond  to  the  num- 
bers on  the  clock.  The  clock  motor  was 
automatically  started,  controlled,  and 
stopped  by  a  time  switch.  On  the  dial  of 
the  clock  this  sign  appeared :  "This  clock 
will  stop  at  nine  p.  m.  The  person 
holding  the  number  corresponding  to  the 
one  to  which  the  hand  points  will  be 
given  choice  of  gas  and  electric  appli- 
ances named  on  the  back  of  the  ticket." 
Thus  the  element  of  chance  and  the  pos- 
sibility of  a  prize  added  to  the  interest 
of  the  exhibit  and  drew  a  large  crowd 
to  that  spot. 


CLOTHES  IN  PORTABLE 
HAMPER 

•yHE  new  clothes  hamper  is  portable, 
fitted  on  a  frame,  and  is  always 
open.  Instead  of  the  housewife  having 
to  bend  down,  sort  out,  and  rehandle 
the  soiled  clothes  and  linen,  all  that 
she  needs  to  do  with  this  device  is  to 
roll  it  to  the  back  door,  remove  the 
bag,  made  of  strong  light  canvas,  from 
the  frame,  and  hand  it  to  the  laundry- 
man,  or  send  it  to  the  laundry  room 
in  the  basement. 

Draw  strings  are  inserted  in  the  can- 
vas so  that  it  can  be  closed.  A  clean 
bag  can  at  once  be  put  in  position,  so 
that  instead  of  the  ordinary  old  clothes 
basket  or  bag  of  doubtful  cleanliness, 
a  fresh  sanitary  sack  is  used  with  each 
pack  of  laundry. 

The  frame  of  the  hamper  is  con- 
structed of  tubular  steel.  The  bottom 
of  the  bag  rests  on  a  cross  brace  below. 
The  casters  are  solid  rubber  wheels.  The 
construction  of  the  hamper  is  thus  so 
that  it  makes  a  neat  appearance  and  at 
the  same  time  is  of  the  utmost  conveni- 
ence to  the  housewife  and  the  laundry- 
man.  It  can  either  take  a  place  in  the 
storeroom  or  in  the  hall  closet. 


Ready  for  the 
Laundryman 


i^ 


The  portable  clothes 
^      hamper  saves    steps 
for  the  housewife. 


TOWING  THE  BRIDGE  TO  ITS  NEW  RESTING  PLACE 
Sunken  barges  lifted  it  from  its  old  position  when  the  water  was  pumped  from  tbem  and  a  tug  soon  put  the  spans 

in  place. 


FLOAT  BRIDGE  IN  NEW 
LOCATION 

LJUGE  barges,  towed  by  a  river 
steamer,  floated  spans  of  the  Mis- 
sissippi River  bridge  of  the  Wabash 
Railroad  into  a  new  position  when  the 
structure  was  being  rebuilt  at  Hannibal, 
Missouri.  The  draw  span,  as  it  was 
when  moved,  weighed  about  five  hundred 
and  fifty  tons  and  the  change  was  accom- 
plished in  two  days  with  very  little  inter- 
ruption to  traffic. 

The  four  barges  used 
were  floated  to  a  posi- 
tion underneath  the  draw 
span,  each  one  of  them 
heavily  ballasted  with 
water.  Wooden  towers, 
each  thirty  feet  in  height, 
were  then  built  on  the 
decks.  At  the  same  time 
other  barges  were  floated 
beneath  the  fixed  span 
of  the  bridge  and  towers 
were  built  upon  them. 
The  water  was  pumped 
out  of  all  the  floats 
simultaneously  and  in  a 
short    time    the    barges 


had  lifted  the  bridge*"  from  its  original 
supports.  The  fixed  span  was  drifted 
down  stream  with  the  current  which 
flowed  at  about  two  miles  per  hour, 
but  after  that  was  accomplished  a 
wind  sprang  up  that  made  it  necessary 
to  tow  the  draw  span  down  stream  with 
a  steamer.  It  took  two  hours  to  get  it 
into  position  and  by  the  next  day  it  had 
been  placed  on  its  new  pivot  and  was  in 
operation. 


When  a  man  comm 
River,  at  Rochester, 


Work  for  a  Fireman 
itted  suicide  by  jumpinsr  from  the  bridgre  over  the  Genesee 
New  York,  it  was  necessary  to  lower  a  man  on  a  rope  to  re- 
cover the  body  from  the  rocks  below. 
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RILLING  OFF  THE  WALRUS 


.  Sf^^^BSET 


WITH  A   MIGHTY  SENTINEL  ON  WATCH 
The  herd  of  walrus,  asleep  on  the  ice  in  Bering  Sea,  always  keep  a  lookout  for  possible  approaching  danger. 


By 
DAVID    GOVE 


IF  you  happen  to  go  to  Nome  on  the 
first  saihng  of  the  boats  in  the 
spring,  and  get  caught  in  the  ice  in 
Bering  Sea,  you  may  see  in  the 
distance  black  spots  of  various 
sizes  upon  the  ice.  Presently  you  will 
notice  that  the  black  spots  are  groups  of 
walrus  being  transported  upon  the  mov- 
ing ice  from  their  winter  habitat  on  the 
shores  of  Southwestern  Alaska  to  the 
permanent  ice  pack  in  the  Arctic  Ocean. 
Thousands  of  walrus  used  to  be  killed 
in  Bering  Sea  and  the  Arctic  Ocean 
every  season  for  their  oil  and  ivory,  but 
owing  to  the  abundance  of  oil  now  being 
produced  from  other  sources,  the  walrus 
has  not  been  hunted  so  much  for  that 
purpose  as  they  were  in  former  years. 
In  years  gone  by  the  Eskimos  delighted 
in  adorning  their  weapons  and  shoeing 
their  sleds  with  ivory  before  iron  was 
introduced  to  them.  Although  the  flesh 
of  the  walrus  is  not  palatable  to  white 
men,  it  forms  a  staple  food  for  the 
Eskimos.  When  the  natives  make  a 
killing,  they  dry  vast  quantities  of  walrus 
flesh  in  the  open  air,  and  each  family 
stores  it  away  in  an  underground  cache 
to  be  used  when  other  food  is  scarce. 
The  Eskimos  use  the  skin  of  the  walrus 


to'  make  their  famous  skin  boats,  and 
roofing  for  their  houses.  They  also  use 
the  skin  for  making  rope.  The  green 
hides  are  split  to  the  desired  thickness 
and  a  strip  is  cut  around  and  around  the 
hide  until  it  is  several  hundred  feet  in 
length.  It  is  then  stretched  in  the  open 
air  to  dry.  The  Eskimos  use  the  walrus 
hide  rope  in  preference  to  the  best 
Manila  rope  that  is  made.  The  natives 
of  Northwestern  Alaska  and  Siberia  use 
the  entrails  of  the  walrus  to  make  rain- 
coats. The  cut  of  the  garment  is  perhaps 
not  very  stylish,  but  the  material  is  of  the 
best ;  the  membrane  is  tough,  very  light, 
and  absolutely  waterproof — a  very  im- 
portant consideration  to  the  natives  of 
that  inclement  country. 

The  tanned  skin  of  the  walrus  is  in 
great  demand  by  silversmiths  for  pol- 
ishing the  surface  of  fancy  metal.  The 
green  hide  of  the  walrus  is  from  two  to 
three  inches  in  thickness.  The  tanning 
of  such  a  heavy  hide  generally  occupies 
a  year  or  more.  For  this  purpose  the 
thickest  part  of  the  skin  is  the  most 
valuable.  The  soft  and  tough  texture  of 
the  leather  makes  it  particularly  desir- 
able for  polishing  all  kinds  of  fancy  metal 
work.     For  this  purpose  the  hide  is  cut 
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into  a  circular  shape, 
which  makes  a  buffer 
wheel  of  solid  leather. 
So  far  there  has  not  been 
found  a  satisfactory  sub- 
stitute for  this  purpose. 
Owing-  to  their  im- 
penetrable haunts  upon 
the  ice,  and  the  fact  that 
the  price  of  ivory  is  con- 
stantly going  down,  the 
walrus  bid  fair  to  with- 
stand the  ravages  of 
commercialism.  A  new 
industry  has  sprung  up, 
however,  that  make?  a 
walrus  skin  about  as 
valuable  as  the  skin  of  a 
fur  seal,  and  this  is  again 
making  the  walrus  a 
very  much  hunted  ani- 
mal. A  London  company 
is  buying  all  the  green 
walrus  hides  that  can  be 
produced.  The  young 
walrus  skins  and  the  thin 
parts  of  the  big  skins 
make  finer  suit  cases  and 
satchels  than  any  other 
leather.  For  this  purpose 
the  walrus  skin  is  split 
and,   when  p-r  o  p  e  r  1  y 


Skinning  a  Great  Bull 


On  the  Hunt  in  a  Skin  Boat 
The  Eskimos  now  use  guns  when  they  are  after  the  amphibious  monsters. 


429 


430 


TECHNICAL    WORLD    MAGAZINE 


tanned,  the  leather  is  remarkably  pliable, 
and  the  grain  rich  and  velvety. 

In  the  fall  of  1913  several  consign- 
ments of  green  walrus  hides  were  shipped 
from  Nome,  Alaska,  to  London.  The 
skins  weighed  from  three  hundred  to 
five  hundred  pounds  each.  They  were 
salted  at  Nome,  then  resalted  at  Seattle, 
and  salted  again  at  New  York.  They 
were  finally  shipped  to  London  where 
they  arrived  in  prime  condition. 
.  To  supply  this  demand  many  power 
schooners  outfit  at  Nome  every  spring 
to  hunt  walrus  in  Bering  Sea  and  the 
Arctic  Ocean.  "They  take  on  crews 
of  Eskimos  who  are  hired  on  shares, 
and  receive  as  their  quota  the  ivory  and 
the  choicest  cuts  of  the  walrus  meat,  the 
owners  taking  the  skins  as  their  share. 

Notwithstanding  that  these  hunters 
are  good  marksmen,  a  very  large  percent- 
age of  the  walrus  that  are  shot  are  not 
recovered.  The  walrus  are  very  hard  to 
kill.  If  there  is  any  life  left  in  them  they 
will  wriggle  off  the  ice  into  the  sea  and 
sink  in  a  very  short  time.  A  dozen  bul- 
lets may  be  fired  into  the'body  of  a  wal- 
rus and  not  have  the  desired  effect. 
Practically  its  only  vulnerable  spot  is 
the  brain,  which  is  situated  about  eight 
inches  behind  its  eyes,  and  about  three 
inches  from  the  top  of  its  head.  This 
of  course  is  no  easy  mark  to  hit,  espe- 
cially if  the  hunters  are  sitting  in  a  boat, 
for  the  walrus  are  mostly  found  upon 
ice  floes  that  can  be  only  approached  by 


a  small  boat.  With  this  promiscuous  and 
wasteful  shooting  a  great  many  walrus 
are  wounded  and,  rolling  off  the  ice  floes 
into  the  sea,  are  lost. 

The  storms  that  frequently  come  up  on 
Bering  Sea  wash  hundreds  of  these  car- 
casses up  on  the  shores  of  Siberia  and 
Alaska.  The  ivory  is  usually  recovered 
by  the  natives,  but  the  flesh  and  the  skin 
are  generally  decomposed  beyond  the 
stage  of  usefulness. 

The  United  States  Government  has 
passed  some  very  stringent  game  laws  to 
prevent  the  walrus  from  being  extermi- 
nated. No  ivory,  nor  walrus  skins  are 
allowed  to  be  shipped  or  sold  that  have 
been  procured  north  of  Bristol  Bay,  but 
the  walrus  hunters  who  are  thoroughly 
acquainted  with  the  habitat  and  seasonal 
migrations  of  these  animals  invade  the 
prohibited  waters  and,  to  evade  the  law, 
they  enter  their  cargo  of  ivory  and  wal- 
rus skins  at  the  customhouse  as  being 
from  Siberia. 

That  the  walrus  are  rapidly  on  the 
decrease  through  indiscriminate  slaugh- 
ter is  well  known  to  the  people  of  the 
North.  The  walrus,  being  unable  to  live 
exclusively  in  the  water  like  the  fish,  or 
comfortably  on  dry  land  like  the  land 
animals,  have  little  protection  from 
the  hunters;  and,  unless  more  effective 
measures  are  taken  for  their  protection, 
such  as  the  laws  that  govern  the  fur  seal, 
it  will  not  be  many  years  until  we  shall 
see  the  last  of  the  species. 


SUBWAY  FOR  A  RIVER 

By 
WILLIAM    S.    CALKINS 


AT  Rochester,  New  York,  there 

i\    is  to  be  built  a  tunnel  to  help 

Lm\  care    for    the    waters    of    the 

y       %     Genesee  River  in  times  of 

flood.    For  a  distance  of  two 

thousand  feet  in  the  business  section  of 

the   city   the   river   passes   through   a 


"neck  of  a  bottle"  channel,  and  this  has 
to  work  overtirne  almost  every  spring. 
During  the  high  water  times  the 
Genesee  River  frequently  has  caused 
losses  of  thousands  of  dollars  by  flood- 
ing the  basements  of  the  downtown 
stores;  and  if  the  Genesee  valley  were 


SUBWAY    FOR    A    RIVER 
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Thk  River  Passes  Through  a  "Neck  of  the  Bottle"  Channel 
IN  THE  City 


greatly  increased  value  of  prop- 
erty in  the  district  liable  to  in- 
undation, such  a  flood  would  now 
result  in  damage  aggregating 
between  five  million  and  ten  mil- 
lion dollars. 

The  plan  favored  by  the  mu- 
nicipal authorities  and  leading 
business  men  of  the  flood  district 
is  the  construction  of  a  tunnel 
to  start  just  above  the  aqueduct 
of  the  Erie  Canal  and  end  at  the 
falls  of  the  river.  The  mouth  of 
the  tunnel  in  the  bed  of  the  river 
would  taper  down  to  the  main 
shaft.  This  shaft  would  have  a 
diameter  of  from  twenty-four  to 
twenty-six  feet.  This,  it  is  esti- 
mated, would  carry  nearly  four 
million  cubic  feet  of  water  per 
minute.  The  largest  flood  of 
recent  years,  that  of  1913,  sent 
down,  according  to  experts, 
about  seven  and  a  half  million 
cubic  feet  of  water. 

The  mouth  of  the  tunnel 
would  be  controlled  by  gates  so 


The  Genesee  River  Will  Be  Made  Pow- 
erless BY  Sending  It  Through  the  Pro- 
posed Subway 


visited  by  heavy  rains  for  two 
days,  it  would  not  be  at  all  im- 
possible to  have  a  recurrence 
of  a  flood  as  large  as,  or  larger 


than,  one  which  visited  Rochester  in 
March,  1865.  That  flood  cost  Rochester 
nearly  two  million  dollars.    Owing  to  the 


During  High  Water  the  Genesee 
River  Has  Caused  Thousands  of 
Dollars  Worth  of  Damage  to 
Rochester,  New  York.  The  Sub- 
way Will  End  This 


as  to  give  the  regular  flow  of  water  to 
the  mills  and  factories  which  use  prac- 
tically all  of  the  water  in  the  summer. 


RABBITS  TO  FEED  ENGLAND 


By 
WILLARD    MAC  RENZIE 


1\ST  winter,  Herr  Mariano  Hergge- 
let,  a  German  professor  of  political 
economy,  made  the  interesting  an- 
.  nouncement  that  in  the  possi- 
bilities of  a  conflict  between 
England  and  Germany,  there  would  be 
no  need  for  the  English  to  starve,  no 
matter  how  thoroughly  every  port  might 
be  blockaded.  He  made  this  statement 
in  reply  to  the  jingoistic  Germans  who 
loudly  proclaimed  that  Germany  could 
bottle  England  up  so  tightly  on  her  little 
island,  that  her  people  would  starve  to 
death. 

"Where  will  the  'beefeaters'  get  their 
beef?"  they  asked. 

"Rabbits,"  was  Professor  Herggelet's 
laconic  reply.  He  then  pointed  out  that 
the  English  are  fond  of  rabbit  meat  and 
that,  inasmuch  as  these  animals  litter 
every  six  weeks,  it  would  not  be  impos- 
sible to  secure  and  maintain  a  sufficient 
supply  of  rabbit  meat  for  the  entire  popu- 
lation of  England. 

An  interesting  circumstance  to  corrob- 
orate the  theory  of  Professor  Herggelet. 
occurred  almost  at  the  same  time  that  he 
made  this  statement.  Farmers  near  Pen- 
dleton, Oregon,  had  arranged  a  rabbit 
drive  covering  only  two  square  miles  and 
secured   twelve  hundred   rabbits.     They 
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did  this  because  the  animals  had  been  de- 
stroying their  fall-sown  wheat.  But 
after  they  had  these  twelve  hundred  rab- 
bits piled  up  and  were  about  to  burn 
them,  it  was  suggested  that  they  ship 
them  to  several  cities  in  that  vicinity,  and 
even  to  Portland,  and  give  them  to  the 
poor.  This  they  did,  and  many  a  poor 
family  found  relief  upon  receiving  the 
rabbit  meat. 

A  week  later  at  Gault,  Colorado,  two 
parties  of  hunters,  thirty  men  in  all,  went 
out  on  a  rabbit  hunt  in  order  to  extermi- 
nate the  little  vandals  that  had  been  mak- 
ing inroads  on  their  hay.  At  the  end  of 
seven  hours  they  had  secured  seven 
thousand  rabbits,  or  an  average  of  one 
thousand  an  hour.  These  rabbits  were 
likewise  shipped  to  the  poor,  who  were 
grateful  to  receive  them. 

Up  in  Charlevoix,  Michigan,  at  about 
this  same  time,  Hugh  Grady,  his  son 
Melvin  Grady,  and  John  Wideman  were 
marooned  without  food  supplies  on  North 
Fox  Island,  an  uninhabited  bit  of  wilder- 
ness. At  the  end  of  ten  days  the  three 
men  were  taken  home  by  a  tug  which 
had  sighted  their  distress  signal,  and  it 
was  learned  they  had  lived  on  rabbits 
which  they  were  able  to  get  in  plentiful 
quantities  by  killing  them  with  stones. 


DRILL  FOR  ENTOMBED  MINERS 
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While  rabbits  may  never  solve  the  high 
price  of  beef  problem  in  its  entirety, 
there  is  every  evidence  nov^  that  they  will 
prove  a  big-  factor  in  partially  solving  it. 
In  some  countries,  Austria,  for  instance, 
and  in  some  sections  of  Northern  Can- 
ada, there  are  many  localities  where  beef 
is  seldom  if  ever  tasted,  while  rabbit 
meat  is  the  chief  article  of  meat  food. 
Thirty  millions  of  rabbits  are  consumed 
annually  in  Great  Britain  and  Ireland 
alone.     In  Belgium  11.000.000  were  con- 


try  despite  the  fact  that  poultry  provides 
high-priced  eggs  as  well  as  meat  food. 
It  is  now  believed  that  more  rabbit  farms 
will  be  started,  especially  if  the  price  of 
beef  continues  to  soar.  To  equip  such  a 
farm  not  much  of  an  outlay  is  needed, 
the  nmning  expenses  are  light,  and  there 
is  no  waste  matter,  as  there  is  a  ready 
market  for  the  skins  as  well  as  the  meat. 
Rabbits  multiply  so  rapidly  that  there  is 
little  or  no  danger  of  a  shortage  in  supply 
and   the  excuse  that   beef  barons   have 


THE  ENGLISH  ARE  BEEF  EAT- 
WOULD 


ERS  AND  THE  GERMANS  HAVE  HOPED  THAT  THEY 
BE  ABLE  TO  CUT  OFF  THE  SUPPLY 


sumed  last  year ;  in  France  4,000,000 ;  in 
New  Zealand,  7.500.000.  and  in  Australia 
43,000,000. 

Rabbits,  particularly  the  Belgian  hare, 
can  be  raised  quite  as  profitably  as  poul- 


offered  for  their  constantly  soaring  prices 
will  not  hold  good  in  the  case  of  rabbit 
meat.  The  value  of  this  meat  will  be 
recognized  in  this  country,  as  it  is  in 
dozens  of  countries  abroad,  in  time. 


DRILL  FOR  ENTOMBED  MINERS 


By    F.    W.    CRAIG 


THE  Shakespeare  placer  claim 
at  the  mouth  of  Dome  Creek, 
Tanana  Valley,  Alaska,  about 
a  mile  from  the  railroad  which 
runs  to  the  creeks  from  Fair- 
banks, is  the  scene  of  what  at  first  sight 


appeared  to  be  the  worst  accident  which 
ever  occurred  in  this  mining  district ;  the 
timbers  in  a  vertical  shaft  gave  way  and 
shut  in  thirteen  men  in  the  drifts.  The 
drifts  are  large  chambers  in  bedrock 
from    which    the    pay    dirt    is    hoisted. 


Taking  the  Drill  to 
THE  Scene  of  the 

Accident 

It  was  over  a  road  which 

was   so   soft    that   the 

wagon    sank   into    the 

mud  to  the  hubs. 


These  in  question  were  about  one  hundred  by 
eighty  square  feet,  the  average  height  being  from 
seven  to  ten  feet.  The  ground  is  frozen  and 
stands  without  the  support  of  timbers. 

The  rescue  looked  dubious,  as  it  would  take 
several  weeks  to  reach  those  immured,  by  dig- 
ging. In  an  hour  men  had  gone  on  a  thirty-mile 
trip  for  a  drill,  to  make  a  hole  for  air  and  food 
for  the  men  who  were  in  their  shirt  sleeves  under 
one  hundred  and  eighty  feet  of  frozen  ground. 
After  finding  the  location  of  the  open  drift  under- 
ground, operations  were  begun,  and  after  thirty- 
three  hours  of  continual  drilling  they  had  the 
satisfaction  of  feeling  the  tool  go  into  the  open 
space  where  the  men  were.  It  had  then  been 
forty-nine  hours  since  the  men  had  been 
shut  in. 

All  were  alive,  but  hungry,  thirsty,  and 
cold.  It  was  easy  to  talk  with  them,  as 
a  six-inch  drill  hole  makes  a  very  good 
speaking  tube.  Two  cans,  five  feet  long, 
five  inches  in  diameter,  had  been  made 
to  lower  food,  water,  and  coffee  in.  Two 
weeks'  provisions,  blankets,  change  of 
clothes  for  each  man,  and  candles  were 
sent  down.  Blankets  and  clothes  were 
rolled  in  long,  slender  rolls,  with  a  rope 
attached  to  both  ends,  making  it  possible 
for  them  to  be  drawn  down  the  hole. 
A  cluster  of  electric  lights  was  handled 
on  a  long  wire. 

As  the  gravel  was  mostly  of  small, 
round  pebbles,  the  sides  of  the  hole  were 
sprayed    with    lukewarm    water     com- 


Making  the  Hole  Through  Which 
Blankets  Were  First  Sent  and  Through 
Which  the  Men  Were  Finally  Hauled 


mencing  at  the  bottom  and  gradually 
coming  up,  the  men  underground  wheel- 
ing the  debris  away  as  fast  as  it  fell. 

In  enlarging  the  hole  with  warm  water 
it  thawed  many  rocks  loose,  but  these 
still  hung  to  the  sides,  and  continually 
rattled  down  the  hole,  making  it  impos- 
sible to  hoist  tfie  men  with  safety;  so  a 
man  was  lowered  from  the  surface, 
knocking  all  thawed  ground  and  rocks 
loose,  cleaning  the  hole  as  he  went  down. 

In  hoisting  the  men  a  harness  was 
made  in  such  a  way  as  not  to  allow  the 
wearer  to  double  up,  his  blanket  being 
wrapped  about  his  head,  to  protect  him 
from  falling  rocks,  and  the  possible  dis- 
aster was  turned  into  a  joyous  celebra- 
tion. 
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(First  Prize,  Ten  Dollars) 

TROLLEY  TO  THE  MAIL  BOX 

A  DOZEN  years  ago  the  farmer  was  obliged 
to  drive  to  town,  a  half  dozen  or  a  dozen 
miles  distant,  perhaps  once  a  week  to  secure  his 
mail.  Nowadays  it  is  delivered  at  his  front  gate 
once  every  day.  Still  he  is  not  always  satisfied. 
Sometimes  the  front  gate  is  a  quarter  mile  or 
more  from  his  door. 

An  inventive  farmer  in  Iowa  has  solved  the 
problem  of  getting  the  mail  from  the  road,  a 
quarter  of  a  mile  away,  to  the  reading  lamp,  thus 
bringing  the  daily  supply  of  letters  and  papers 
to  his  very  door. 

After  the  box  is  emptied  it  is  drawn  back  to 
the  post  on  the  roadway  and  is  ready  for  the 
R.  F.  D.  carrier  on  his  next  round.  The  system 
is  so  simple  that  the  children  can  operate  it 
easily. 

F.  G.  Muoson,  Des  Moiods.  Iowa. 


The  Mail-Box  Troixey  Line 


4SS 
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The  Crank  That  Winds  in  the  Mail  Box 


(Third  Prize,  Two  Dollars) 

FISHERMAN'S  LIFE 
PRESERVER 

"VW'HILE  fishing  in  one  of  our  treach- 
erous moun- 
tain streams  where 
deep  holes  are 
numerous  and  un- 
seen and  the  Hfe  of 
the  fisherman  who 
wades  the  stream  is 
in  constant  danger 
from  chance  of 
stepping  off  into 
one  of  these  holes, 

I  devised  the  following  scheme  for  pre- 
venting such  dangerous  accidents. 

I  obtained  the  inner 
tube  of  a  motorcycle 
tire  and  cut  it  in  two, 
and  cemented  the  ends 
together  by  means  of  a 
good  tire  cement,  I 
then  made  a  casing  of 
canvas  just  large 
enough  to  cover  the 
tube  when  it  was  in- 


flated. A  strong  buckle  was  then  attached  to  one 
end  of  the  canvas  casing  and  a  strap  to  the  other 
end,  and  the  tire  inflated  by  means  of  a  bicycle 
pump.  The  apparatus  is  buckled  around  the  waist 
and  one  can  then  wade  out  into  the  deepest  and 
swiftest  stream  with  no  fear,  as  the  tube  will 
safely  support  two  hundred  and  fifty  pounds. 

When  deflated,  it  takes  very  little  space  in  one's 
kit,  and  the  weight  is  negligible.  When  inflated 
and  in  place  around  the  waist,  it  is  so  small  that 
it  causes  no  interference  with  the  movements  of 
the  arms  of  the  fisherman.  If  he  comes  to  a  deep 
hole  while  casting,  he  can  drift  over  it  with  abso- 
lute safety,  without  going  to  shallow  water  or  to 
shore  to  avoid  it,  which  sometimes  causes  the  loss 
of  a  "big  one"  when  it  is  hooked. 

L.  E.  Hinman,  Mcdford,  Orc)?on. 
(Second  Prize,  Five  Dollars) 

COPPER  WIRE  REPAIRS  SCREW 
THREADS 

COME  time  ago  I  was  doing  some  pipe  work 

for  the  owner  of  a  large  ranch.    The  job  was 

a  big  one,  as  the  rancher  was  changing  the  water 

piping  from  his  artesian  well  to  a  number  of  his 

buildings.   We  had  new  pipe  for  a  great 

deal  of  the  work,  but  in  one  or  two  places 

the  pipe  would  not  tighten  in  some  worn 

pipe  "T's".     In  order  not  to  delay  the 

work  by  waiting 


The  Motor  Cycle  Tire  Helps  the  Trout  Fisherman 


Na20  COPPER  WIRE 


for  the  parts  from 
town,  I  took  some 
very    light    copper 
wire  and  wound  it 
in   the   threads    on 
the  pipe.  The  wire, 
being  wound  in  the 
direction   in   which 
the  thread  ran, 
could    not    be 
squeezed  or  forced  out,  for  after  passing 
by  the  first  two  or  three  loose  threads  a 
very    tight    joint    was 
made.      This    method 
can  be  used  with  screw 
joints  which  have  lafgie 
enough  threads  so  that 
the    wire    can   "be" 'in- 
serted   without  ■  filling 
them. 


Rbfairing  Pipe  Threads  with  Copper 
.   Wire 


F.  W.  Bentley, 

Missouri  Valley, 


Iowa. 
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TELEPHONE  KEEPS  WATCH 

I7OR  more  than  a  month  marauders  had  repeat- 
edly broken  the  lock  on  the  telephone  booth 
at  the  stockyards  and  had  stolen  batteries  and 
other  small  articles  kept  there.  The  writer  finally 
extended  the  telephone  line  to  a  point  just  inside 
the  door  and  arranged  a  heavy  wire  trigger  to 
engage  the  padlock  on  the  outside  and  hold  down 
the  receiver  hook  on  the  telephone  inside,  so  that 
if  the  lock  were  disturbed  the  trigger  would  move 
and  release  the  switch  hook.  This  would  light 
the  subscriber's  lamp  on. our  switchboard  and  the 
operators  were  instructed  to  give  an  alarm  when 
that  particular  lamp  was  lighted. 

R.  M.  Austin,  Monroe,  W'isconsin. 


Thk  Modkkn  School  Desk  Now  Looks 
Like  an  Office  Chair 

(Third  Prize.  Two  Dollar*) 

COMBINED  CHAIR  AND 

DESK 
I  HAVE   built   a   mov- 
a  b  1  e  chair  with  a 
rotary  desk  attachment 
for    either    front    or    side 
position.    The  leaf  or  desk 
noiselessly   and    automatic- 
ally   swings    to    a    position 
over  the  chair  when  it  is 
not  in  use.    To  the  left  side 
under  the  seat  is  attached  a 
folding   wire    basket    or 
receptacle  for  books. 
This    combination    chair 
and  desk  is  comfortable, 
hygienic,    and    cheap    to 
construct  for  school  or  study  purposes. 

Harry  C.  Cansler,  Knoxville,  Tennessee. 
(First  Prize,  Ten  Dollar*) 

GAS  TO  START  THE  FURNACE 
FIRE 

'T'HE  forgetful  man  who  lets  the  fur- 
nace fire  go  out  just  before  a  cold 
snap,  will  be  thankful  for  a  little  device 
which  a  gas-fitter  can  arrange  for  him  in 
a  few  minutes.  It  comprises  merely  an 
arrangement,  by  means  of  a  flexible  hose, 
for  leading  illuminating  gas  to  the  fur- 
nace grate  where  a  burner  can  be  lighted. 

R.  Pasewalk,  Manitowoc,  Wisconsin. 


(Second  Prize,  Five  Dollar*) 

INFORMING  THE  PATIENT 

IN  order  to  let  my  patients  know  whether  I  was 
in  my  office  or  not,   I  made  an  electric  sign 
which  told  them.     When  a  patient  steps  on  the 
door-mat  the  copper  plates  are  pushed 
together,    completing    the 
circuit    through    the    bat- 
teries.   When  the  weight 
is  off  the  mat,  the  springs 
return  them  to  their  orig- 
inal position. 

When  out,  I  push  the 
switch  to  light  that  sign, 
and  vice  versa. 


Robert  M.  Cole, 
Oak  Park,  Illinois. 


.\  Piece  of  Pipe  Flattened  Out  Serves 

ASA  Burner   Under  the  Furnace 

Grate 


^UT-IN 


When  the  Patient 
Steps  on  the  Door 
Mat  A  Lighted  Sign 
Tells  Him  Wheth- 
er the  Doctor  Is 
In  or  Out 
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Manipulation  of  the  Rope  Puts  a  Stairway  Up  to 
THE  Attic  in  a  Moment 


(Second  Prize,  Five  Dollars) 

EASY  ACCESS  TO  THE  ATTIC 

/^LIMBING  through  a  trapdoor  with 
the  aid  of  the  ordinary  stepladder  is 
at  least  a  difficult,  if  not  a  dangerous, 
proceeding.  To  overcome  the  awkward 
situation  which  presents  itself  at  our 
house,  I  made  a  ladder  which  works  very 
simply  and  satisfactorily. 

It  is  long  enough  to  reach 
from  the  trapdoor  to  the  floor. 
To  the  third  rung  from  the  top 
I  attached  a  piece  of  sash  cord, 
and  fastened  it,  over  the  top  of 
the  ladder,  to  two  pulleys,  the 
rope  leading  back  through  the 
door  to  the  room  below.  Near 
the  trap  in  the  attic  I  made  a 


frame  for  the  improvised  steps,  when 
they  are  not  in  use.  A  stick  like  a  win- 
dow hook,  which  is  kept  on  the  floor 
below,  completes  the  apparatus. 

When  we  wish  to  go  into  the  attic  we 
open  the  door  with  the  stick,  pull  gently 
on  the  rope,  and  the  ladder  slides  down 
to  the  climbing  position.  When  we  are 
through  with  the  ladder,  it  is  pulled  back 
to  its  attic  position  with  the  rope.  The 
sliding  surface  on  the  edge  of  the  trap- 
door is  waxed  with  paraffin,  so  that  little 
effort  is  required  to  handle  the  ladder. 

As  a  result,  the  third  floor  space  is  now 
utilized,  while  before  we  hesitated  to 
store  anything  there  which  might  be 
wanted  again. 

C.  Harry  Woodward,  San  Diego,  California. 
(Third  Prize.  Two  Dollars) 

HOLDS  THE  NAIL  IN  TIGHT 
PLACES 

HTHE  combination  nail  holder  and  set  is 
a  very  useful  tool  that  may  be  made 
by  any  mechanic  in  a  few  hours.  It  has 
a  spring  clip  on  the  side  for  holding  a 
wire  nail.  This  clip  is  made  of  stiff 
wire  and  is  riveted  into  a  hole  drilled 
completely  through  the  punch.  A  nail 
can  be  instantly  placed  in  the  notch  at  the 
lower  end  of  the  set  by  slipping  it  under 
the  spring  clip,  the  pressure  of  which 
retains  it  in  place  ready  to  be  driven  into 
the  wood.  After  one  blow  is  struck,  the 
holder  is  withdrawn  and  the  nail  driven 
in  and  sunk  with  the  punch. 

The  chief  advantage  of  this  tool  is  in 
the  holding  of  small  nails  in  places  where 
the  hand  cannot  go. 

Allan  Handy,  Whitinsville,  Massachusetts. 


The  Nail  Set  Becomes  a  Holder 
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TO?  of 
DOW  I 


(Third  Prize,  Two  Dollars) 

TO  RAISE  THE  WINDOW 
A   CONVENIENT  device  for  lowering 
^^    and  raising  the  top  sash  of  a  win- 
dow, which  is  too  high  or  otherwise  out 
of   easy   reach,   can   be   made 
with  a  rope  and  pulleys.  Fasten 
both  ends  of  a  light  rope  to 
the  screw  eye  which  is  screwed 
in  the  middle  of  the  top  bar  of 
the  upper  sash.    Pass  the  loop 
of   the   rope   over   the   pulley 
which  is  suspended  to  a  screw 
eye  in  the  top  of  the  window 
frame.    This    device    may    be 
applied  to  the  lower  sash  in 
like  manner  if  a  high  window, 
as  in  a  hall,  must  be  opened. 

R.  B.  Ebcrly,  Newport  News,  Virginia. 


OPENING  THE  MILK 
BOTTLE 

r^UT  the  end  of  a  clothes-pin 
one  and  one-fourth  inches 
from  the  head,  drive  a  small 
wire  nail  into  it,  file  off  the 
head,  and  bend  it  at  right 
angles  to  the  sawed  surface  of 
the  clothes-pin.  The  peg  is 
then  a  milk-bottle  opener,  and 
in  conjunction  with  the  card- 
board cap,  is  always  handy  for 
closing  the  bottle.  As  there 
are  usually  a  half-dozen  bottles 
of  milk  and  cream  in  the  family 
larder,  it  is  well  to  have  half  a 
dozen  of  these  combination 
caps  and  openers  which  can  be 
made  in  half  an  hour. 

The  device  will  be  found  to 
be  much  more  useful  than  any 


of  the  patented  openers  because  it  always 
forms  the  closing  cap  as  well,  and  because 
there  can  always  be  plenty  of  them  on 
hand.  The  source  of  supply  is  always 
present  as  long  as  the  handy  man  is  not 
away  on  a  vacation  and  there 
are  clothes-pins  and  nails  in  the 
house. 

D.  E.  Turner,  New  York  City,  New  York. 


NJ 


To  Raise   the   Win- 
dow Without  A  Stick 


AN  ECONOMICAL  GAS 
BURNER 

V/^OU  put  the  kettle,  iron,  or 
whatever  utensil  you  want 
to  heat,  on  the  gas  range  or 
plate,  and  immediately  a  brisk 
flame  springs  into  being  be- 
neath it;  you  take  the  utensil 
off,  and  at  once  the  flame  dies 
down  to  a  tiny  size.  Such  is 
the  automatic  gas  burner. 

The  whole  contrivance, 
simple  in  the  extreme,  is  placed 
on  the  side  of  the  gas  cock 
opposite  to  the  source  of  sup- 
ply, so  when  cooking  or  iron- 
ing operations  are  completed 
the  cock  can  be  turned  off  and 
the  gas  completely  extin- 
guished. 

The  arm  of  a  lever  pro- 
trudes slightly  above  the  level 
of  the  top  of  the  gas  range  or 
plate  and  is  held  in  place  by  a 
weight  at  the  opposite  end  of 
the  lever;  the  lever  is  con- 
nected by  a  link  and  pin,  work- 
ing in  a  slot  in  the  lever,  with 
an  auxiliary  valve  in  such  a 
way  that  when  a  utensil  is 
placed  on  the  range  or  plate. 


Clothespin   Caps  for 
Milk  Bottles 


The  Economical  Gas  Burner 
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and  the  arm  of  the  lever  is  depressed,  the 
auxiHary  valve  opens  and  allows  a  free 
flow  of  gas  to  pass  through  the  nozzle. 
Conversely,  of  course,  when  the  utensil 
is  removed,  the  weight  throws  the  arm  of 
the  lever  up  again  and  the 
valve  is  nearly  closed,  allow- 
ing only  a  minute  quantity  of 
gas  to  pass  through.  The 
quantity  of  gas  allowed  to  pass 

through   the   auxiliary        . 

valve  when  no  utensil  is  on      \     I 
the  range  is  regulated  by       ^^ 
the  screw  which  operates  on 
the  under  side  of  the  lever  and 
lifts,  or  allows  the  weight  to 
drop,  according  to  whether  it  is 
screwed  up  or  unscrewed. 

The    economy    of    the    device 
obvious.     None  but  the  very  careful 
housekeeper,    who   values    her   time 
far  and   away   below   the  price   of 
gas,  turns  down  the  gas  every  time 
a  cooking  utensil  or  iron  is  removed, 
when  it  is  her  intention  that  it 
shall  be  replaced  by  another,  yet 
it  is  astonishing  how  much  gas 
is  wasted  in  the  interim  between 
the  removal  of  one  utensil  and 
the  putting  on  of  another.     The 
described  effectually  obviates  this. 

(Third  Prize.  Two  Dollars) 

SHIELDS  THE  PAINTER'S  HAND 

YV/HEN  it  is  necessary  to  paint  a  win- 
dow or  any  object  overhead,  the 
liquid  usually  runs  off  the  handle  of  the 
brush,  and  hence  over  the  worker's 
hands.  If  you  will  take  two  pieces  of  tin 
soldered  at  the  end,  and  tack  them  on 
either  side  of  the  brush  below  the  bristles, 
you  will  have  a  little  cup  which  catches 
this  overflow  paint.  Every  time  the 
brush  is  dipped  into  the  paint  can,  the 
shield  is  automatically  emptied. 

C.  H.  Thomas,  Kennett  Square,  Pennsylvania. 

SAFETY    RAZOR   BLADE 
RIPS  SEAMS 

npHE    housewife    and    seamstress    will 
appreciate  the  keen  edged  blade  of 


When  Painting 

Overhead  the 

Shield  Catches  the 

Drip  and  Protects 

the  Hand 


Safety  Razor  Blades   Can   Be   Made   into  Good 
Knives  for  the  Housewife 


the  safety  razor  for  rip- 
ping seams.  Any  man  who 
is  handy  with  a  soldering  iron 
can  attach  a  wire  handle  to  the 
blade. 

It    is   most   convenient   to 

the    user    if    the    original 

blade  is  then  ground  away,  as 

shown  in  the  sketch.  This  little 

ripping  instrument  can  be 

sharpened  in  a  moment  at  an  oil 

F.  W.  Runsre,  Elmira.  New  York. 

PROTECTING  THE  NIPPLE 

jWrOST  mothers  use  great  care  in 
sterilizing  milk  and  milk  bottles 
for  the  baby,  but  are  careless 
about  the  contact  of  the  nipple 
with  various  ob- 


device 


jects    before    it 

reaches  the  in- 
fant's mouth.  A  recently 
invented  nipple  protector 
is  made  of  aluminum, 
with  a  rubber  washer  on 
the  inside  to  keep  it  on 
the  bottle. 

Fred  W.  Stoecklein, 

Elizabeth,  New  York. 

LIGHT   WHERE 
YOU  SHOOT 

W/ILD  game  in  dense  woods,  or  the 
burglar  entering  a  house  under 
cover  of  darkness  form  a  good  target  to 
the  man  whose  gun  is  equipped  with  an 
electric  searchlight.    The  ordinary  cylin- 


Aluminum 

Nipple 
Protector 


The  Searchlight  Throws  a  Beam  of  Light  on  the  Target 
drical  battery  lamp  can  be  used. 

Oscar  H.  Meyers,  Guinedd  Valley,  Pennsylvania. 


AS  THE  ARMIES  SWEEP  ON 


Of  an  Imperial  Regiment 
This  wounded  French  soldier  entered  a  Red 
Cross  hospital  in  triumph,  holding  aloft  the 
Klittering  helmet  of  a  trooper  — "a  rider  of  a 
regiment  which  boasts  the  German  War  Lord 
as  colonel. 


Searching  in  the  Ruins 

Their  home  burned,   thes«;  Belgian   peasant  women   are 

looking  for  valuables  in  the  embers. 


This   A  r- 

ROW  -  LiKK 
M  ISSILE, 

Used    By 

Both 
F  R  e  n  c  h 
AND  Ger- 
mans,   Is 
Released 

FROM     AN 

Aeroplane 
TO  Send 
Destruc- 
tion TO  Ar- 
mies Be- 
low 


,  CtfVttMT   WTtHNAT. 


Y^y 


The  Germans  Apply 

THE  Torch 

Di'solation    follows   in 

the  wake  of  capture. 


Lying  in  Wait 

The  Beljfians  destroyed  this  bridge 

on  the  border,  threw  up  breastworks 

for  their  riflemen,  and  were  ready 

for  the  German  advance. 
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BRIDGE  IN  FOUR  HOURS 


Buii.T  IN  Four  Hours: 
The  Barrel  Pier 
Pontoon  Bridge 
Buii.T  by  Canadian 
Soldiers 


A  BRIDGE-building  record  has  been 
made  by  the  Royal  Canadian  Engi- 
neers at  the  camp  of  the  Canadian  volun- 
teers at  V^alcartier,  near  Quebec.  Three 
hundred  men  threw  a  three  hundred 
fifty-foot  artillery  bridge,  capable  of  car- 
rying heavy  batteries,  across  the  Jacques 
Cartier  River,  which  separates  the  main 
camp  from  the  artillery  practice  grounds 
at  the  base  of  Mounts  Ileene  and  Irene, 
in  exactly  four  hours  and  ten  minutes. 
This  is  said  to  constitute  a  world's  rec- 
ord in  spanning  rivers. 

The  bridge  is  a  barrel  pier  pontoon 
bridge  and  the  time  consumed  in  building 
it  includes  the  cutting  of  a  twenty-foot 


Three  Hundred  Men 
Erected  the  Bridge 
!•  R  o  M  THE  Camp 
Ground  to  the  Ar- 
tillery Practice 
Field  in  RecordTime 


bank  to  provide  an  easy  grade  for  traffic. 
One  party  of  men  lashed  the  barrels  to 
the  heavy  planks  and,  as  soon  as  that 
operation  was  complete,  another  party 
lifted  the  pier  and  carried  it  down  the 
bank.  Another  squad  of  men  placed  it 
on  the  water  where  it  was  taken  by  still 
another  party  and  floated  out  to  the  front 
line.  The  pier  was  quickly  drawn  into 
position  and  as  many  men  as  could  work 
on  the  bridge  with  freedom  were  spiking 
the  floor.  The  actual  bridging  com- 
menced at  eight  o'clock  in  the  morning. 
At  exactly  ten  minutes  past  noon  a  heavy 
gun  was  hurried  across  the  bridge  to  test 
its  efficiency. 
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A  Miracle 

An  aged  mountaineer  who  had  never  cared 
to  go  farther  than  the  nearest  crossroads  ham- 
let, was  finally  persuaded  to  visit  relatives  in 
the  big  city.  The  first  night  they  took  him  to 
a  moving-picture  show,  an  institution  entirely 
foreign    to    him.      "How    did    you    enjoy    it, 


uncle?"  he  was  asked  on  the  way  home.  "Hit 
wuz  cert'nly  a  mighty  fine  show,"  and  here  his 
voice  changed  to  one  bordering  on  fear  as  he 
continued,  "but  I  wuz  stricken  in  thar.  Yes, 
suh;  my  hearin'  left  me  complete,  an'  I  never 
wuz  able  to  hear  one  word  them  actors  said." 

— Argonaut. 

Hopper  Recoitnized 

"Even  animals  show  their  feeling,"  remarked 
De  Wolf  Hopper,  the  comedian,  to  a  friend 
the  other  day.  "Only  yesterday  an  animal 
showed  me  gratitude.  I  was  wandering  along 
a  stream  in  the  country  when  I  met  a  cow  in 
great  distress.  Her  calf  was  drowning.  I 
plunged  in  the  water  and  rescued  the  calf  and 
the  grateful  cow  licked  my  hand." 

"That  wasn't  gratitude,"  replied  the  friend. 
"The  cow  thought  she  had  twins." — Troy 
Times. 

Knew  Him  Too  Well 

Eb  Chalmers,  a  Newberry  clerk  of  court, 
was  once  approached  by  a  politician  who  had 
managed  to  get  himself  appointed  to  a  public 
position.  "Eb,"  he  said,  "I  want  you  to 
qualify  me  for  office."  The  plain-spoken  old 
Covenanter  replied,  "I  can  swear  you,  but  all 
hell  couldn't  qualify  yon."— Jester. 


Didn't  Look 

Some  time  ago  a  little  girl  rambled  into  a 
country  grocery  and,  placing  an  earthen  jar  on 
the  counter,  asked  for  ten  cents'  worth  of 
molasses.  Soon  the  jar  was  filled  and,  picking 
it  up,  the  child  started  for  the  door. 

"Hold  on  there,  youngster,"  hastily  inter- 
cepted the  groceryman.  "Haven't  you  for- 
gotten something?" 

"No,  sir,  I  guess  not,"  answered  the  girl, 
pausing  and  looking  around.    "What  is  it?" 

"The  money  for  that  molasses,"  answered 
the  grocer.  "Don't  give  it  away  for  an  adver- 
tisement any  more." 

"I  thought  you  got  the  money,"  was  the 
startling  rejoinder  of  the  youngster.  "Mother 
put  it  in  the  jar." — Philadelphia  Telegraph. 

Goods  Returned 

Once  an  old  darky  visited  a  doctor  and  was 
given  definite  instructions  as  to  what  he  should 
do.  Shaking  his  head  he  started  to  leave  the 
office,  when  the  doctor  said: 

"Here,  Rastus,  you  forgot  to  pay  me." 

"Pay  yo  for  what,  boss?" 

"For  my  advice,"  replied  the  doctor. 

"Naw,  suh ;  naw,  suh ;  I  ain't  gwine  take  it," 
and  Rastus  shuffled  out. — Norfolk  Ledger- 
Dispatch. 

Couldn't  Hurt  Him 

An  exceptionally  voluble  golfer  was  vainly 
endeavoring  to  move  a  ball  with  his  driver. 
Pausing  in  his  efforts,  he  espied,  watching 
him,  a  small  girl,  holding  by  the  hand  a  still 
smaller  boy.  Immediately  visions  of  flying 
golf  balls  flashed  across  his  mind.  "You 
ought  not  to  bring  your  little  brother  here," 
he  cautioned  the  girl.  "Oh,  it's  all  right,  sir," 
came  the  reply.    "He's  stone  deaf." 
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He  Kne-w  Him 

The  Chinese  are  not  a  race  given  to  flattery, 

A  gentleman  called  at  a  Chinese  laundry  for 
his  clothes.  On  receiving  the  package  he  no- 
ticed some  Chinese  characters  marked  upon  it. 
Being  curious,  he  asked,  pointing  to  the  letter- 
ing: 

"That  is  my  name,  I  suppose?" 

"No.  'Scliption,"  was  the  Chinaman's  bland 
reply.    "  'Lil  ol'  man,  closs-eyed,  no  teet' !" 

— Everybody's. 

Hot  Somew^here 

FIllEND  (to  unlucky  angler) — "Hallo,  have 
you  fallen  in?" 

Angler  (wringing  his  clothes) — "No,  you 
idiot !  This  is  perspiration." — Boston  Tran- 
script. 

Needed  Food,  Too 

A  YOUNG,  recently  married  couple  had  been 
having  the  usual  half  pathetic  and  wholly 
amusing  experiences  incident  to  somewhat 
limited  means  and  total  inexperience.  One 
Saturday  there  was  a  hitch  in  the  delivery  of 
the  marketing,  and  Sunday  found  them  with 


Not  the   Pupil's  Fault 

As  A  country  physician  was  driving  through 
a  village  he  saw  a  man  amusing  a  crowd  with 
the  antics  of  his  trick  dog.  The  doctor  pulled 
up  and  said : 


a  practically  empty  larder.  When  dinner  time 
came  the  young  wife  burst  into  tears. 

"Oh,  this  is  horrible!"  she  wept.  "Not  a 
thing  in  this  house  for  a  dog  to  eat!  I  am 
going  home  to  mamma!" 

"If  you  don't  mind,  dear,"  the  husband  ex- 
claimed, as  he  visibly  brightened  and  reached 
for  his  hat,  "I'll  go  with  you."— CawaJa 
Monthly. 

Might  Have  to  Go  Back 

"Where  are  you  going?"  the  new  boss  one 
day  demanded  of  two  negroes,  who  were  shuf- 
fling along  as  if  bent  on  nothing  in  particular. 
"Boss,"  said  one,  "we  is  goin'  up  to  the  mill 
with  dis  heah  plank."  "Plank !  Plank !  I  don't 
see  any  plank  !"  roared  the  new  superintendent. 
Not  at  all  agitated  by  this  display  of  temper, 
the  speaker  looked  down  at  his  hands,  then 
over  his  shoulder.  Finally,  to  his  fellow-worker 
he  calmly  observed:  "Well,  don't  dat  beat  all, 
Tom !  Ef  we  aint  gone  an'  clean  fergit  de 
plank !" — Argotmut. 


"My  dear  man,  how  do  you  manage  to  train 
your  dog  like  that  ?  I  can't  teach  mine  a  single 
trick." 

The  man  looked  up  with  a  simple,  rustic 
look,  and  replied : 

"Well,  you  see,  it's  this  way;  you  have  to 
know  more'n  the  dog,  or  you  can't  learn  him 
nothin'." — Exchange. 

One  Meal 

An  illustration  of  Jhrift  is  contained  in  the 
story  of  a  Scotswoman  who  had  been  prom- 
ised a  present  of  a  new  bonnet  by  a  lady. 
Before  she  made  the  purchase  the  lady  called 
and  asked  the  good  woman,  "Would  you  rather 
have  a  felt  or  a  straw  bonnet,  Mrs.  MacDufT?" 
"Weel,"  said  Mrs.  MacDuflf,  "I  think  I'll  tak' 
a  strae  ane.  It'll  maybe  be  a  mouthful  to  the 
coo  when  I'm  done  wi'  it." — Pirn. 

Playing  Safe 

Finklestein — "Vy  do  you  wear  all  your 
jewelry  whenever  I  takes  you  sailing?" 

Mrs.  F. — "Veil,  if  der  boat  should  capsize  I 
want  to  be  sure  of  being  saved." — Life. 

Prerequisites 

"Tommy,"  said  the  Sunday-school  teacher, 
who  had  been  giving  a  lesson  on  the  baptismal 
covenant,  "can  you  tell  me  the  two  things 
necessary  to  baptism?" 

"Yes'm,"  said  Tommy,  "water  and  a  baby." 
— Western  Mail. 


APPLE  ADVERTISERS  OF 
AMERICA 


WHILE  it  may  be  thought 
that  the  red  juicy  apple 
that  tempted  Mother  Eve 
in  the  Garden  so  long  ago 
needs  no  further  advertis- 
ing, yet  the  growers  of  the  luscious  fruit 
in  all  parts  of  America  have  decided  dif- 
ferently and  in  consequence  a  campaign 
of  publicity  has  been  launched  which  is 
an  excellent  specimen  of 
educational  "boosting". 

To  furnish  funds  for  this 
advertising,   stamps  are 
issued    in    denominations   of 
one  and  two  cents,  the  for- 
mer to  be  pasted  on  a  box  of 
apples,    the    latter    on    each 
barrel,  so  that  the  voluntary 
levy    is    assessed    equitably 
upon    the     producers:      the 
man   who   ships    a   hundred 
barrels    will    pay    only    a 
tenth  of  the  sum  spent  by 
the  orchardist   who   ships 
a  thousand,  and  the  money 
all  goes  to  advertise  his 
product. 

Others    more 
or  less  directly 
interested  in 
the  growing  or 
selling   of   the 
fruit    are    ex- 
pected to  contribute,  or 
rather  to  invest  in  the 
sort    of    publicity    that 
yields    many    fold    the 
original    outlay.      Thus 
wholesalers  may  use  the 
stamps    on   their 
letter  heads  and 
bills ;    box    mak- 
ers, nurserymen, 
fertilizer    manu- 
facturers,   and 
those   who   mar- 


The  Mark  of   Recogni 

TION 


jit 


The  Apple  Packer  of  the 

Western  Coast  Is  Often 

A  Jap 


ket  or  make  implements  pertaining  to  the 
apple  industry,  can  do  the  same. 

A  trust  company  in  Baltimore,  where 
the  movement  has  its  headquarters,  has 
agreed  to  act  as  depository  for  the 
stamp  fund,  and  sells  the  stamps 
directly  or  through  the  banks  with 
which  it  does  business.  The  fund  thus 
secured  is  being  spent  fof  printer's  ink 
largely,  paying  for  advertis- 
ing space  in  magazines  and 
newspapers,  all  tending  to 
show  what  an  excellent, 
tempting,  and  wholesome 
food  the  apple  is — not  the 
Oregon  apple  or  the  Mis- 
souri apple,  but  just  the 
great  American  apple.  Part 
of  the  advertising  consists  in 
directions  how  to  prepare 
and  serve  the  fruit  in  almost 
two  hundred  different  ways,  and  a  small 
cook  book  has  been  issued  giving  that 
number  of  recipes. 

Some  Eastern  growers,  endeavoring  to 
popularize  the  apple,  have  tried  systems 
of  selling  to  the  occupants  of  city  sky- 
scrapers. Direct  shipments  to  the  con- 
sumer, of  carefully  selected  fruit  at  com- 
paratively high  prices,  have  been  made 
on  the  "eat  an  apple  a  day  and  be  healthy" 
injunction. 

Apple  Days  for  different  growing 
sections  have  been  inaugurated  by  the 
committee,  when  fruit  is  given  away 
and  other  means  are  used  to  form  the 
apple  "habit".  On  Apple  Day,  house- 
wives are  urged  to  serve  them  in  as 
many  ways  as  may  be  for  the  three 
meals ;  doctors  are  expected  to  tell  of 
how  beneficial  they  are  to  the  health ; 
dealers  are  supposed  to  make  an  ex- 
traordinary effort  to  sell  quantities  of 
Pippins,  Bellefleurs,  Jonathans,  Rus- 
sets, and  the  rest  of  the  boyhood  favor- 
ites. 
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GETTING  THE  BIG  ONES 


JUST  as  the  spring  wagon  which 
had  brought  us  from  the  station 
drew  up  in  front  of  the  house,  I 
saw  him,  for  the  first  time,  step- 
ping out  of  a  light  skiiT,  with  a 
huge  muskelhmge  in  one  hand  and  a 
workman-like  split-bamboo  rod  in  the 
other.  He  had  a  bit  of  a  squint  in  one 
eye  and  a  beautifully  tanned  skin  be- 
neath a  weather-beaten  felt  hat,  and 
wore  an  expression  of  ecstatic  satis- 
faction. 

It  was  a  great  catch,  and  we  all  gath- 
ered around,  admiring  the  fish  and  con- 
gratulating the  angler,  while  the  old 
fellow  who  kept  the  fishing  resort  de- 
termined its  weight  and  proclaimed  it 
the  biggest  "musky"  ever  taken  out  of 
that  lake.  As  I  had  come  out  on  a 
little  fishing  excursion  myself,  I  was 
naturally  curious  to  learn  just  where 
this  lucky  fisherman  had  hooked  his 
fish,  what  kind  of  bait  he  was  using, 
and  other  particulars  fishermen  the 
world  over  are  keenly  anxious  to  know. 
So  at  the  dinner  table  I  endeavored  to 
get  as  much  information  as  possible; 
but  what  I  really  got  was  a  bit  of 
practical  philosophy  which  has  been 
of  service  to  me  ever  since. 

"I  have  always  wanted  to  catch  a 
big  fish,"  said  I  to  the  lucky  fisherman, 
"and  I  have  fished  for  them  everywhere 
without  success." 


"Well,"  he  replied,  "I've  fished  most 
everywhere  —  around  the  Catalina 
Islands,  and  down  oflf  Florida,  in  the 
Columbia  River,  and  through  all  of  these 
Wisconsin  lakes — and  my  experience 
has  been  that  you  usually  catch  the 
big  fellows  when  you  are  fishin'  for 
the  little  ones." 

I  said  nothing  more.  There  was 
nothing  to  say.  He  had  given  voice 
to  a  truth  as  old  as  the  world,  which, 
like  many  another  truth,  had  been  over- 
looked or  forgotten  and  had  to  be  dis- 
covered anew.  "You  usually  catch  the 
big  ones  when  you're  fishin'  for  the 
little  ones."  Of  course  that  is  true. 
Why  had  I  not  thought  of  it?  Why 
had  I  wasted  so  many  joyous  days 
armed  with  gaff  and  spoon  hooks  as 
big  as  my  hand,  and  caught  nothing? 
When  this  old  fellow  went  out,  he  did 
not  turn  up  his  nose  at  a  perch  or  a 
crappie.  They  formed  mild  sport — and 
there  was  always  the  glorious  possibil- 
ity of  a  forty-pounder.  I  had  been 
going  out  after  the  forty-pounder  and 
not  even  getting  the  little  fellow. 

A  number  of  years  ago  there  was  a 
young  Scotchman  who  took  a  keen 
interest  in  electrical  experiments.  He 
worked  along  on  various  small  ideas  for 
quite  a  while,  and  then  suddenly  hooked 
the  biggest  whale  in  the  vast  ocean  of 
electricity.     In  other  words,  the  young 
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man,  Alexander  Graham  Bell,  invented 
the  telephone,  and  some  things  not 
generally  known  about  him  will  be  told 
for  the  first  time  in  the  December 
issue.  The  article  forms  one  of  our 
"Twelve  Great  Scientists"  series.  It 
is  needless  to  say  it  possesses  great 
general  interest  and  will  point  a  moral 
to  those  who  are  making  the  mistake 
of  fishing  for  nothing  but  big  ones. 

For  a  long  time  the  art  or  science, 
whichever  you  may  wish  to  call  it,  of 
growing  babies  seemed  to  be  at  a 
standstill.  Eugenists  spoke  largely  of 
eugenic  marriages  and  the  tremendous 
advantages  sure  to  follow  if  their  ideas 
— their  very  large  ideas — were  put  into 
practice.  They  were  fishing  for  some- 
thing big,  namely,  a  complete  reorgan- 
ization of  the  human  race.  Well,  that 
is  one  big  fish  that  was  not  caught; 
but,  while  the  eugenists  were  angling 
for  it,  some  people  who  were  not  look- 
ing for  anything  quite  so  large  pulled 
out  an  idea  which  promises  to  be  of 
more  immediate  value  at  least  than 
everything  the  eugenists  have  ever  ad- 
vocated, for  this  idea  has  produced 
what  may  be  called  "certified  babies". 
Now  certified  babies  are  becoming 
quite  a  fad,  and  there  is  an  excellent 
reason.  This  reason  and  full  particu- 
lars regarding  it  will  be  given  in  the 
December  issue. 

The  most  striking  example  of  the 
man  who  fishes  for  the  big  ones  and 
gets  nothing  is  the  average  European 
tourist.  A  man  I  know  has  been 
all  over  this  country,  and  Europe  as 
well.  He  told  me  recently  that  he  had 
seen  more  fine  scenery  during  his  busi- 
ness trips  in  the  United  States  than 
during  all  his  foreign  travels.  At  least 
one  benefit  will  be  gained  by  the  pres- 
ent war,  and  it  is  this :  People  who  for- 
merly poured  their  money  into  Europe 
will  be  compelled  by  circumstances  to 
turn  their  attention  to  their  own  coun- 
try. It  is  estimated  that  about  one  hun- 
dred million  dollars  a  year  have  been 
spent  by  Americans  abroad.  With  Eu- 
rope taken  away  as   something  to   see. 


America  for  the  first  time  will  get  its 
just  dues.  Tourists  will  climb  the  Rockies, 
the  Adirondacks,  and  the  Sierra  Ne- 
vadas  instead  of  the  Alps,  and  drop  in 
at  the  Metropolitan  Museum  or  the 
Art  Institute  instead  of  the  Louvre  or 
the  Vatican.  Read  in  the  December 
issue  what  all  this  means  to  America 
both  today  and  tomorrow. 

There  is  also  another  story  of  a  good 
catch — one  made  by  a  farmer  in  what 
is  called  the  semiarid  region.  A  worthy 
agriculturist  going  year  after  year 
about  his  business  in  the  usual  way, 
developed  an  idea  for  doing  a  necessary 
thing  for  about  one-twentieth  of  its 
original  cost.  We  give  this  idea  to  our 
readers  in  order  that  other  agricultur- 
ists may  take  advantage  of  it,  and  at 
the  same  time  emphasize  the  fact  that 
the  lesson  contained  in  the  story  of  this 
man's  achievement  is  of  value  not  only 
to  other  farmers,  but  to  the  man  at  the 
bookkeeper's  desk  or  the  mechanic's 
bench,  who  will  get  from  it  a  knowledge 
of  life  worth — well,  how  much  is  it 
worth?    You  know  as  well  as  we  do. 

And  another  queer  catch  recently 
made  was  the  discovery  of  a  ruined 
city  in  the  jungles  of  Guatemala.  Em- 
ployes of  a  great  fruit  company,  while 
about  the  regular  business  of  collecting 
bananas,  discovered  this  overgrown 
city  entirely  by  accident.  For  the  de- 
tails of  that  discovery  we  refer  you  to 
the  December  issue,  as  we  refer  you 
there  likewise  for  twenty-five  or  thirty 
other  interesting  articles  of  great  and 
small  catches  men  have  made  in  all 
parts  of  the  world;  that  is,  the  great  or 
small  things  they  have  accomplished 
for  the  benefit  of  their  fellow  men.  We 
feel  safe  in  assuring  you  that  the  De- 
cember issue  is  going  to  mark  another 
step  in  our  progress  forward. 

Technical  World  Magazine  is  al- 
ways full  of  little  fish,  and  occasionally 
some  lucky  reader  gets  from  it  a  regu- 
lar whale  in  the  way  of  a  money-mak- 
ing idea.  The  habit  of  reading  it  is 
always  pleasurable  and  often  profit- 
able. 


TECHNICAL    WORLD    MAGAZINE 


451 


Listen  to  this: 


p.  A.  spells  "pa" — and  that  means 
Prince  Albert  is  the  daddy  of  em  all! 
And  that's  so! 

Because  Prince  Albert  in  a  jimmy 
pipe  or  rolled  into  a  cigarette  has 
everything — flavor,  aroma,  quality. 
It's  so  ripping  good  for  what  ails 
your  smokappetite  that  the  sight 
of  a  tidy  red  tin  just  jams  joy  into 
your  system. 


You  bay 
Prince 
Albert  Juat 
like  you  know 
what    you're 
on    your     way 
for.      Toppy    red 
bags,  Sc;  tidy  red 
tins,  10c;  also  hand- 
some pound  and  half' 
pound  humidors, 

R.  J.  REYNOLDS 

TOBACCO  CO. 

Winston- Salem,  N.  C. 


Albert 


the  national  joy  smoke 


It's  this  way:     Prince  Albert 
can't  bite  your  tongue,  because 
it's  made  by  a  patented  process 
that    removes    the    bite.     No   matter 
how  you  buy  P.  A.,  it's  always  bang- 
up;  but  for  keeping  it  at  home,  ready 
for  the  boys  that  happen  along  about 
the  loth   inning,    there's   nothing  to 
equal  the  pound  crystal  glass  humidor 
of  P.  A.     Better  make  first  and  fast 
friends  with  Prince  Albert  today. 
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IF  YOU  START  THIS  SELF-CONTAINED  MOTOR  PLOW  IN  A  FURROW  IT  WILL  KEEP  IT  STRAIGHT 
WITHOUT  STEERING,  UNTIL  YOU  TURN  THE  MACHINE  OUT 


MINING  ASPHALT 
/^UR  asphalt  pavements  of  tomorrow 
are  now  a  part  of  a  great  lake  in 
Trinidad.  Extending  in  a  series  of 
great  folds  in  which  the  rain  water 
gathers,  the  black  surface  of  the 
asphalt  lake  looks  like  the  skin  of  an 
enormous  elephant.  Gas  and  oil  bub- 
ble up  through  the  pools  of  water. 

The  negro  miners  use  mattocks,  with 


PLOW  IS  TRACTOR 
A  SELF-CONTAINED  motor  plow 
■^^  has  recently  been  put  on  the  mar- 
ket, which,  when  once  started  in  a  fur- 
row, continues  straight  to  the  end 
without  turning.  The  same  machine 
can  be  used  as  a  power  plant  on  the 
farm  or  as  a  traction  engine  on  the 
road.  It  is  capable  of  hauling  a  load 
of  six  tons,  although  the  engine  weighs 
but  four  and  one-half 
tons.  By  applying  the 
power  to  one  drive  wheel 
and  braking  the  other,  it 
is  possible  to  turn  the 
machine  around  in  its 
own  length.  Spuds  are 
provided  which  protrude 
through  the  tire  for  use 
on  slippery  ground. 


The  Asphalt  Crew  at  Trinidad 

which  they  break  out  big  lumps  about 
two  feet  square ;  each  gang  is  composed 
of  about  thirty  bare-footed  men.  In 
one  day  they  ordinarily  dig  to  a  depth 
of  about  three  feet,  but  in  the  course 
of  twenty-four  hours  this  will  all  be 
closed  up.  Operations  at  Trinidad  have 
reduced  the  level  of  the  lake  perceptibly, 
but  there  is  a  supply  large  enough  to  last 
for  many  centuries. 


Trinidad  Asphalt  Lake  Is  Wrinkled  Like  an  Ele- 
phant's Skin 
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"You've  Simply  Got  to  Earn 
More  Money— QUICKLY" 

Your  living  expenses  are   increasing — everything  costs  more 
than  it  used  to. 

Worrying  will  not  mend  matters.  The  cost  of  living  will  be  higher 
before  it  is  lower.     You've  simply  got  to  earn  more  money. 

Business  today  demands  trained  men  and  pays  them  salaries  based  upon  what  they 
know.     You've  got  to  earn  more  and  you 
training  to  fit  you  for  a  bigger  salary. 

The  business  of  the  International 
Correspondence  Schools  is  to  pre- 
pare men  for  better  jobs.  They  will 
give  YOU  the  special  training  that 
you  need  to  advance  in  your  present 
occupation  or  fit  you  for  more 
congenial  work. 

For  23  years  the  I.  C.  S.  have  been  help- 
ing men  just  like  you  to  earn  more  money, 
quickly.  Of  the  270  I.  C.  S.  courses  of 
instruction  there  is  one  that  meets  your 
needs. 

Learn  how  easily  you  can  fit  yourself  for 
a  higher  salary,  without  loss  of  time  from 
your  present  occupation.  Mark  and  mail 
the  coupon  now,  and  full  information  will  be 
sent  to  you.  '    ^^"""^ 

Mark  the  Coupon 


can  earn  more,  but  you  must  have  the 

nFE?NATi¥AnoRRTspi  dTncT  schooTs' 

Box  1015.       SCRANTON.  PA. 

Explain,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X 


Saleamanship 

Civil  Service 

Electrical  Engineer 

Railway  MaU  Clerk 

Elec  Lightins  Supt. 

Bookkeeping 

Electric  Car  Running 

St(>noKraphy&  Type  writing 

Electric  Wireman 

Window  Trimming 

Telephone  Expert 

Show  Card  Writing 

Architect 

lettering  &  Sign  Painting 

Building  Contractor 

Advertising 

Archltertural  Draftsman 

Commercial  Illastrating 

Structural  Engineer 

Industrial  Designing 

Concrete  Construction 

Commercial  Law 

Mechan.  Engineer 

Automobile  Running 

Mechanical  Draftsman 

Teacher 

Rptrlreratlon  Engineer 

English  Branches 

Civil  Engineer 

Good  Eng-llsli  for  Erery  One 

Surveyor 

Agriculture 

Mine  Superintendent 

Poultry  Farming 

Metal  Mining 

Plumbing  &  Steam  Fitting 

Loromotire  Fireman  &Ene. 

Sheet  Hetal  Worker 

Stationary  Engineer 

NaTigatlon                 Spanigh 

Textile  Manufacturing 

Langnages                   French 

Gas  Engines 

ChemUt                       German 

Presen  t  Occupation- 
Street  and  No. 

City 
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How  to  Cut  Down  the 

Cost  of  Cost  Keeping 


Cost  finding  should  show  two  things:  where  the 
inefficiency  lies — also  the  efficiency.  It  should  save 
waste  and  economize  effort. 

If  you  know  what  time,  material  and  labor  are 
costing  you,  and  also  what  they  should  co?,i,  you  know 
what  to  do.  But  you  can't  afford  to  guess  at  these. 
You  must  get  the  "facts." 

Cost  finding  is  primarily  finding  figure  facts. 

If  one  finds  them  by  inefficient  hand  methods,  it 
may  easily  make  the  finding  cost  more  than  the  facts 
are  worth. 

Finding  them  with  a  Burroughs — by  a  machine — 
costs  less  than  any  other  way  and  it's  a  very  small  item 
where  it  will  not  pay  to  get  the  facts  with  a  machine. 

^^ Efficient  Cost  Keeping"  is  a  new  and  enlarged 
Burroughs  book  that  will  help  you  in  this  work  —  with 
or  without  a  Burroughs.  Send  for  it,  on  your  letter- 
head, please. 

May  we  make  a  showing,  in  your  office,  of  what 
a  Burroughs  can  do  for  you  in  handling  costs? 

Burroughs  Adding  Machine  Co. 

164  Burroughs  Block,  Detroit,  Michigan 

Makers  of  adding:  and  addinsrstibtractinz  bookkeeping  machines,  listing  and 
non-listing  adding  and  calculating  tnachines.  visible- printing  adding  and  calcu- 
lating machines— S6  different  models  in  492  combinations  of  features — $150  to  $950 
in  U.  S.    Easy  payments  if  desired. 


Cut  Your  Glass  Circles 

This  "Red  Devil" 
Will  Cut  Them 

In  any  kind  of  glass. 
Cuts  from  2-inch  to  22-inch 
and  each  curve  or  circle 
is  cut  absolutely  accurate. 
You  can  also  use  it  for 
straight  cutting.  It's  a 
very  handy  and  practical 
tool  for  any  mechanic  to  own.  It's  a  "Red  Devil,"  one 
of  3,000  tools  we  make.  You  can  get  it  from  your  local 
hardware  store  if  you  insist  on  "Red  Devil"  No.  263. 
But  if  you  can't,  send  us  your  dealer's  name  and  $1.25 
and  ONE  only  sample  with  two  extra  wheels  will  be 
sent  you  prepaid. 

Smith  &  Hetnenway  Co.,  151  Chambers  Street,  New  York  City 


ISUPERIOR     SINCECT 


Over  100,000  in 

Mostly  sold  through  recommendation 

For  Pertonal  Desk  or  General  Office 

It  checks  mental  calculations 

Bay  Throagh  Your  Stationer 

Write  for  io-Day  Trial  Offer 

T.  GANCHER  A.  A.  M.  CO. 
148  Duane  Street  New  York 


>p>GoldenGeiii 

'V-\  PORTABLE         J 

P  I  Adding  Machine 


hfmSMfiMinMi 


Agents  wanted^^^^*^^^2^^s^^^i!^^^^' 


A    CIFT    THAT    IS    SURE    TO    PLEASE 

Fully  guaranteed.     Made  right  to  write  right.     Lasts  a  lifetime. 

The  "VULCAN"  INK  PENCIL 


Highly  polished  rubber  and  safety  lock  cap.     Absolutely  non-leakable. 

Bed  or  Black  $  1 .00  Long  or  Short 

J.  G.  ULLRICH  &  CO.,  87  Thames  Street,  New  York 
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The  President  and  the  Peanut  Vender 


He  heard  how  it  was  being  used  by  such 
executives  as  Charles  E.  Hires,  President  of 
the  Hires  Root  Beer  Co.;  W.  F.  MacGlashan, 
President  of  Beaver  Board  Companies;  Samuel 
G.  McMeen,  President  of  Columbus  Railway, 
Power  and  Light  Co.;  Melville  W.  Mix,  Pres- 
ident of  Dodge  Mfg.  Co.;  H.  C.  Osbom, 
President  of  American  Multigraph  Sales  Co.; 
John  H.  Patterson,  President  of  National  Cash 
Register  Co.;  Theodore  N.  Vail,  President  of 
American  Telephone  and  Telegraph  Co.;  Geo. 
M.  Verity,  President  of  American  Rolling  Mill 
Co.,  and  other  big  men  of  national  reputation. 


One  day  last  June,  Mr.  Michael  Feerick,      _v»>vj. 
a  young  peanut  vender  of  Joplin,  Mo.,     c^^^t    " 
overheard  one  of  his  customers  speaking  of    RiC~< 
the  Modem  Business  Course  and  Service. 
He  heard  how  it  was  giving  men  a 
broader  knowledge  of  business  in  all  its 
phases  and  thus  preparing  them  to  meet 
new  problems  and  emergencies. 


And  he  fell  that  a  Course  and  Service  big 
enough  for  these  wen  was  too  big  for  him  to  miss. 

Mr.  Feerick  had  his  own  business.  He 
was  justly  proud  of  it.  But  he  did  not  propose 
to  stay  in  it  all  his  life.  He  had  the  vision  of 
something  bigger  and  better  for  himself,  and  the 
energy  to  get  it.  Without  waiting  a  day,  he 
hunted  up  our  representative  and  proved  to  him 
that  he  was  of  the  right  mental  calibre  to  under- 
take the  work.    We  accepted  his  enrollment. 

Today  he  is  one  of  the  select  group  of  keen- 
witted young  business  men  who  are  systematic- 
ally forging  ahead. 


The  Modem  Business  Course  and  Service  of 
the  Alexander  Hamilton  Institute 


is  not  merely  for  presidents  and  other  leaders  of 
business  today.  It  is  for  any  man  of  breuns  auid 
energy  who  hopes  to  be  a  leader  tomorrow. 

To  the  man  at  the  top  it  means  a  surer  grasp  of 
bed-rock  business  principles.  It  means  a  source  of 
advice  and  help  in  solving  the  big  problems  that 
arise  daily.  One  governmental  bureau  credits  it 
with  an  annual  saving  of  $40,000. 

To  the  younger  men  it  means  knowledge  that 
could  otherwise  be  obtained  only  by  a  lifetime  of 
bitter  experience.  It  means  a  familiarity  with  every 
department  of  business — organization,  management, 
accounting,  advertising,  selling,  financing,  investing, 
commercial  law,  etc  It  means  a  shorter  path  to 
promotion. 

Able  men  in  every  kind  of  business  position  are 
numbered  among  its  subscribers — presidents,  officers 
and  department  heads  of  corporations,  proprietors 
of  progressive   small  concerns,  accountants,  chief 

ALEXANDER 
HAMILTON 
INSTITUTE 

J     77  Astor  Place,  New  York 


clerks  and  the  younger  fellows  who  are  not 
satisfied  to  stay  in  the  rut  of  a  routine  job. 

If  you  have  a  business  future,  the  Modern  Business 
Course  and  Service  will  increase  its  possibilities.  In- 
vestigate.    Find  out  how  it  can  help  you. 

Write  today  for  your  free  copy  of  W.  H.  Lough's 
1 16-page  book,  "Forging  Ahead  in 
Bnsinett."     It  is  handsomely 
bound  in  boards  and  con- 
tains a  story  of  busi* 
ness    achievement 
that    will   interest 
and   inspire   you. 
In    requesting    it, 
please   use    your 
letterhead  or  fill  out 
the  attached  coupon. 


Alexander  Hamilton  Institute 

77  Astor  Place,  New  York  City 

I  should  like  to  have  you  send,  without  cost  or  obligation  to  me. 
a  copy  of  "Forging  Ahead  in  Business,"  and  full  information 
about  your  Modern  Business  Course  and  Service. 

Name 

Street  Address 

Business  Position 

With 

(Nam*  of  firm  or  eompuij) 

Number  of  years  in  business . 


If  you  wish  to  add  any  facts  about  yourself,  or  your  busi- 
ness  plans,  that  will  help  us  determine  the  fitness  o{ 
our  Course  and  Service  for  your  needs,  we  shall  treat 
your  letter  as  confidential  and  give  it  personal  attentioa* 
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APPLIED 
ELECTRICITY 


SHIPPED  FREE 

Send  today  for  your  set  of  the  ereatest  electrical  reference  library 
ever  published.  The  new  1914  edition,  just  off  the  press,  is  recog- 
nized by  bie  men  in  the  electrical  field  as  the  most  practical  work  oi 
its  kind.  Covers  completely  the  generation  and  use  of  electricity  for 
power,  light,  transportation  and  communication,  the  construction 
and  operation  of  dynamos  and  motors,  central  station  engineer- 
ing and  telephone  work,  as  well  as  wireless  telegraphy  and  tele- 
phony and  land  and  submarine  telegraphy.  Valuable  alike  to 
the  beginner  and  expert. 

The  seven  big  volumes,  written  by  thirty-two  famous  experts,  con- 
tain 3,500  pages  and  3,000  illustrations,  full  page  plates,  diagrams, 
simple  explanations,  etc. ,  with  hundreds  of  valuable  facts  and  figures. 
Substantially  bound  in  half  red  morocco,  gold  stamped. 

To  prove  to 
you  that  these 

I  ,  books    will 

I  help  you  in  your  own  work  every  day,  we'll  trust  you  for  seven 
kl  days  before  you  spend  one  penny.  Simply  fill  in  and  mail  the  coupon 
I  ^  below,  and  your  set  will  be  sent  you  immediately,  express  prepaid. 
Li  Keep  the  books  an  entire  week.  Give  them  the  hardest  test  you 
'I  possibly  can.  They  must  make  good  with  you  or  we  take  them 
l''  back  without  question  or  annoyance.  Despite  the  fact  that  the  new 
edition  is  greatly  enlarged,  the  price  remains  the  same— $35  Those, 
however,  who  take  advantatre  of  this  KTeat  offer  now  are  entitlod  to  the 
special  introductory  price  of  $19.80,_payable  in  monthly  installments  of 
$2  each*-  So  don  t  delay,  but  send  in  the  coupon  now. 


I 


\  Sent  Absolutely  Free 


Read  These  Subjects  *-Tirctiilly 

Elements  of  Eledricily— Electrical  Measurements— Underwriter's  Electrical 
Requirements— Theory,  Calculation,  Design  and  Conslrucfion  of  Direct  Current 
Generators  and  Motors— Types  of  Generators  and  Motors— Management  of 
Electrical  Machinery— Electric  lighting— Alternating  Current  Machinery- 
Power  Transmission— Electric  Railways — Self-Propelled  Railway  Cars — Track- 
less Trolleys— Power  Stations— Switchboarcs  and  Switching— Storage  Batteries 
—Applied  Electro-chemistry- Electric  Elevators — Electric  Welding  and  Heating 
— Wireless   Telegraphy  and   Telephony— Land  and   Submarine   Telegraphy. 


/Free  Coupon 


y  Free  $12.00  Consulting  Membership 

M      Our  staff  of  32  electrical  experts  answer  every  question  you  want  to 

r  I  ask  on  electrical  subjects  absolutely  free 
W  for  a  full  year  to  every  holder  of  a  set  of 

\1    these  books.  This  privilene  has  always 
cost  $12.00  and  men  tell  ua  it  is  worth 

twice  thatamount  in  settling  one  prob-     M      Worth  $15.20  to  You 
lem  alone.   You  get  this  service  free     W    k—     •         »~     l    .     .  »      . 
if  you  buy  the  books  after  examina-     Jp     American  reclinical  Society 
tion.    This  means  $15.20  saved  if    ^     Please   send  me    Cyclopedia  of 
you  act  now.    Read  the  coupon     M     Applied  Electricity  for  seven  days' 
carefully.    Then  fill  it  out  and     #     free    examination.     If   I   keep  the 

M.  mail  today.  The  books  will  reach     >     books  will  send  $2.00  within  seven 
M  you  promptly-express  paid  by     e    days  and  $2.00  a  month  until  $19.80 

J  Z  $2  wTothe^islrnotrff  /    has  been  paid,  when  $35  books  and  $12 

|N  US  for  their  return.    Don't    Jf      consultmg  membership  will  be  mine. 

y;  wait.  You  take  no  chances    ^     Otherwise  will  notify  you  and  hold  books 

1 J  whatever.    It  costs  noth-     W     subject  to  your  order.     Title  not  to  pass 

J  L"rl  ^otKX out^Jf'.ru"  /     ""til  Jully  paid.  T.W.  11-14 

P    donotcaretobuy.  Maill_    f 

Mg   the  coupon  today.     a_  ^ 


n  AMERICAN      # 
|i  TECHNICAL  / 
li  SOCIETY      £ 
CHICAGO.       #  , 
U.S.A.  ,        f 


Name. 


J  CHI 


Address 

As  I  have  had  no  previous  dealings  with  you,  I 
refer  you  to 


AERIAL  INSURANCE 

NATURALLY  enough  insurance 
against  aerial  risks  has  not  as- 
sumed great  proportions,  al- 
though it  has  been  conducted 
as  a  side  line  by  several  for- 
eign life  and  accident  companies,  espe- 
cially in  Germany,  for  a  couple  of  years. 
The  results  of  this  attempt  to  underwrite 
such  a  hazardous  enterprise  as  that  of  the 
aviator  have  not  proved  particularly  en- 
couraging to  these  companies. 

It  follows,  of  course,  that  the  condi- 
tions attending  insurance  against  liabil- 
ity for  damages  arising  from  injury  to 
persons  and  property  have  been  made 
highly  restrictive.  The  rates  for  the  in- 
surance of  those  who  ascend  in  lighter- 
than-air  craft  have  been  increased  over 
the  figures  first  submitted ;  for  those  who 
go  up  in  heavier-than-air  craft  the  insur- 
ance against  death  seems  to  have  been 
entirely  abandoned.  The  number  of 
aerial  policies  of  any  kind  now  being 
written  is  said  to  be  very  small. 

There  was  one  Swiss  company  doing 
business  in  France  and  Germany  which 
at  first  included  the  issuance  of  policies 
to  airmen  and  air  craft ;  but  its  two  years' 
experience  in  this  line  caused  it  to  aban- 
don the  risk.  It  is  said  to  have  issued 
about  one  hundred  aerial  policies.  For 
insurance  against  death  its  annual  pre- 
mium was  $110  for  a  $2,380  policy,  and 
there  was  charged  the  same  premium  for 
accident  insurance,  giving  a  daily  re- 
muneration of  $2.40  during  incapacity. 
Although  later  these  rates  were  in- 
creased, the  company  soon  found  that  the 
business  was  unprofitable.  One  of  the 
Cologne  companies,  a  pioneer  in  the  field, 
has  almost  entirely  abandoned  the  writ- 
ing of  aerial  insurance. 

None  of  the  companies,  it  appears,  will 
now  quote  rates  for  the  insurance  of  avi- 
ators against  death.  The  rate  for  insur- 
ance against  liability  for  damage  to  prop- 
erty is  twenty  per  cent  of  the  value  of 
the  policy,  when  damages  from  fire  or 
explosion  are  not  included,  and  thirty 
per  cent  when  they  are  included. 
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From  Dinner  Pail 
to  Drafting  Table 

One  year  ago  a  young  man  in 
an  Iowa  town  was  working  as  a 
machinist's  helper  at  $1.75  a  day. 
Now  he  is  a  Draftsman  in  the 
offices  of  a  large  manufacturing  con- 
cern at  a  saiary  of  $1200.00  a  year. 
The  American  School  of  Correspondence 
trained  him  for  this  position. 

f^  Here  is  your  opportunity  to  get  the  training  you  need  to  hold  down  a  similar  job  and  earn 
big  money— $100.00  to  $250,00  per  month  paid  to  expert  draftsmen.  Our  easy,  practical  method 
will  teach  you  ARCHITECTURAL  DRAFTING,  STRUCTURAL  DRAFTING  or  MECHAN- 
ICAL DRAFTING  in  a  few  months.  You  will  receive  expert  individuaA  Instmctlon  in  the  course  you  select.  All  draft- 
ing instruments  and  materials  supplied  absolutely  at  cost.  Also  big  four  volume  Cyclopedia  of  Drawing  sent  free  if  you 
enroll  now.  Drafting  is  the  foundation  of  all  engineering  professions.  Prepare  yours^elf  for  a  real  man's  work.  This 
special  offer  is  made  by  the  greatest  non-resident  educational  institution  in  the  world— a  school  whose  guarantee  is 
backed  by  seventeen  years  of  successful  teaching  by  correspondence.    Just  sign  and  mail  the  coupon. 

Library  Free 

A  $20.00  Cyclopedia  of  Drawing  is  included 
absolutely  free  in  this  special  limited  offer. 
Four  big  volumes  as  illustrated  below.  The 
only  work  which  thoroughly  covers  MECHAN- 
ICAL. STRUCTURAL  and  ARCHITEC- 
TURAL DRAFTING.  Worth  many  times 
$20.00  to  any  drafting  student.  Not  only  will 
you  receive  the  best  expert  instruction,  but 

you  will  have  these  books  handy  for  reference  at  all  times 
— they  will  answer  all  your  questions  authoritatively  and 
promptly.  Just  think  of  it — four  big  volumes  bound  in 
half  red  morocco,  gold  stamped,  1,720  pages,  7x10  inches, 
1,037  illustrations,  page  plates,  diagrams,  designs,  etc., 
furnished  free,  if  you  enroll  now  under  this  special 
limited  offer. 

Drafting  Outfit  at  Cost 

The  complete  Draftsman's  Outfit,  exactly 
as  illustrated,  consists  of  imported  German 
silver  drawing  instruments  in  morocco  case; 
20x25  inch  drawing  board;  ebony  lined  mahog- 
any T-square;  transparent  triangles;  German 
silver  protractor;   French  curve;    triangular 

boxwood  scale;  waterproof  ink;  pencil:  erasers;  shield; 
pencil  pointer;  handmade  drawing  paper  and  thumbtacks. 
Instruments  made  by  largest  and  most  reliable  manufac- 
turer and  guaranteed  accurate.    This  complete  outfit, 
offered  by  many  dealers  at  from  $15  to  $18,  will  be  furn- 
ished to  you  at  $6.40  per  set. 

Just  Mall  tlie  Coupon 

Accept  this  great  offer  now — today!  It 
never  has  and  never  will  be  equalled.  You 
get  the  $20  Cyclopedia  of  Drawing  absolutely 
free  of  charge  and  the  Draftsman's  Outfit 
at  cost.  Don  t  miss  this  opportunity.  Your 
whole  future  may  depend  upon  whether 
you  fill  in  and  mail  the  coupon.  It  will  only 
cost  you  a  stamp  to  investigate.  It  may 
mean  success  and  a  big  future  for  you. 

American  School 
L  of  Correspondence,  Chicago.  USA. 


This  Complete  Outfit  at  Cost 


FREE 

OFFERCOUPON 

A.  S.  of  C. 

Gentlemen: — Please  send 

me  full  information  aboat 

the   course    checked    below, 

also    further    particulars   re- 

garding    the    drafting    outfit! 

furnished  at  cost  and  the  library 

included  FREE  with  this  coarsOt 

....Mechanical  Drafting 
— Structural  Drafting: 
....Architectural  Draftlnip 

X.W.  11-14 
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Learn  Electricity! 

EarnHSO^'^ 

TO 

saOQOO 

a  Month 


Electricity  is 
today  the  great 
motive  power  of  the  world.     Its  use 

has  extended  to  every  phase  of  life  and  industry. 

Thos.  A.  Edison  says  that  the  field  of  electricity 
is  in  its  infancy — that  electrical  workers  of  the  future 
will  discover  uses  for  this  great  force  now  undreamed  of. 

Right  now  there  are  not  enough  electrical 
engineers  to  fill  the  big  paying  positions  open.  Every  day 
our  Free  Employment  Bureau  has  a  call  for  Electrical 
Engineers  greater  than  we  can  fill.  Therefore,  we  are 
making  a  very  special  offer  to  students  at  this  time. 

Write  today!  Send  the  free  coupon  for  our  catalog 
and  free  information. 

We  Teach  You  in  a  Short  Time 
—at  Small  Expense 


In  order  to  supply 
more  electrical 
engineers  we  are  charging  a  small  tuition  fee.  Your  tools 
and  equipment  of  all  kinds  are  furnished  FREE  by  the 
School.  You  may  have  easy  payments  if  desired.  Our 
course  of  instruction  is  clear,  simple  and  thorough.  Our 
Graduates  demand  handsome  salaries.  Don't  pass  up 
this  opportunity. 


FREE  TOOLS 

We  will  furnish  all 
the  material  and 
tools  you  use  in 
takinir  our  course 
-  ABSOLUTELY 
FREE.  All  we 
charsre  is  a  very 
small  amount  for 
tuition.  Many  of 
our  students  earn 
their  e  xp  en  s  es 
while  takinff  the 
course. 


Men  Wanted 

for  these  Trades 

Electricity  Plumbing 

Briclclaying 

Moving  Picture  Operating 

Mechanical  Drawing 

We  also  teach  the  trades  mentioned  above.  There  are 
unlimited  possibilities  in  any  one  of  these  trades.  When 
you  have  completed  our  course  you  will  be  in  a  position 
to  demand  from  $5.00  to  $8.00  a  day  right  at  the  start.  Or 
go  in  business  for  yourself  and  make  from  $3,000  to 
$5,000  a  year. 

Send  the  FREE  COUPON  for 
Catalog  and  Particulars 


FREE 
COUPON 


No  obligations  on  you  at  all.     Just  fill  out  the 
coupon  nud   mail   it  today.     Take  this  step 
towards  success.    Let  us  tell  you  how  you 
can  master  electricity  or  any  other  prolit- 
La  L.  COOKE,     "^Ov     able  trade  in  a  short  time  —  make  a 
Director   ^Ov     logger  success  than  you  ever  dreamed 
-  »i   ••        1      ^Ov     of  making.    Fill  out  the  coupon 

Coyne  National  >«>«.      and  mail  it  at  once. 

Trade  Schools  ^VS.       •-  •-  ^^*'^'  Director 
39-51  E.  Illinois  St 
Dept.1238.     CHICAGO, nX.        >,>.      Trailo  Coliftnle 

Gentlemen:     Without  any  obli-  ^VV    '  "*'®  wCIIOOlS 

gationsonmewhatsoever.pleasesend  ^v\.  7Q.it  1  r  lllinnia  41 
me  your  school  catalog  and  full  par-  NTV*"  j;  i  ,,,L' 
ticulars  of  this  offer  to  men  —ALL  FREE.    \V       "*''*■  *^^* 

Chicago 

Name.  ^  ^      '"• 


Addbess.. 


Coyne  National 


173  Big  Business  Men 

Reveal  Their  Inside  Methods 

For  the  first  time  the  world's 
keenest  and  most    successful 

business  men  have  written  out  their 
ideas  and  experiences,  and  have  revealed 
their  money-making  plans. 

Think  of  sitting  face  to  face  with  Hugh 
Chalmers;  or  Harlow  N.  Higinbotham,  the 
millionaire  merchant;  or  R.  H.  Ingersoll,  of  the 
IngersoU  watch;  and  having  these  masters  of 
business  tell  you  how  they  rose — what  ideas 
and  methods  have  helped  them — how  they 
prepared  themselves  for  bigger  opportunities — 
how  they  organize  and  manage — how  they 
plan  advertising  and  selling  campaigns — how 
they  keep  down  expenses  and  increase  profits! 

These  one  hundred  and  seventy-three  master  busi- 
ness men  have  written  ten  books — 2016  pages — 1986 
vital  business  secrets,  ideas,  methods.  In  them  is  the 
best  of  ail  they  know  about: 


-Purchasing 

-Credits 

-Collections 

-Cost-keeping 

-Organization 

-Retailing 

-Manufacturing 

-Salesmanship 

-Advertising 

-Selling  Plans 


— Office  Systems 

— Short-cuts  and  methods  for 

every  line  and  department. 
— Position-Getting 
— Position-Holding 
— Business  Generalship 
— Competition  Fighting  and 

hundreds   and   hundreds 

of  other  vital  business 

subjects. 


You  can  utilize  the  experience  of  these  leaders  of 
business;  you  can  profit  by  the  business  secrets  they 
reveal. 

6,850-Word 
Business  Book  FREE 

A  new  24-page  book — attractively  illustrated — de- 
scribing this  work,  has  just  been  printed  and  is  ready 
for  free  distribution  to  the  readers  of  Modern  Methods. 
This  6,850-word  book  points  the  way  to  a  larger  in- 
come, a  bigger  business,  and  more  profits.  It  tells  all 
about  our  new  business  library,  and  how  it  may  be 
obtained  at  a  trifling  cost. 

Will  you  read  the  book  if  we  send  it  free? 
Send  no  money.   Simply  sign  the  coupon. 

^A.  W.  SHAW  COMPANY,  Wabash  Ave.  and  Maditon  St..  Chicagoi^ 

If  there  are  in  your  books  any  new  ways  to  increase  my 
business  or  my  salary,  I  should  like  to  know  them._  So  send 
on  your  24-page  free  descriptive  booklet.    I'll  read  it. 

T.W.U-14 

Name . 

Address 


Business 


Position 
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BOOK 

FREE 


Don't  consider  enrolling  in  any  course 
until  you  have  read  this  80-page  book 
from  cover  to  cover.    Sent  free  to  you. 

Explains  all  about  our  wonderful  new  system  of 
correspondence  law  instruction.  Tells  how  to  elimi- 
nate all  possibility  of  failure.  Shows  exactly  how  to 
go  about  it  to  get  the  kind  of  legal  training  that  leads 
to  big  success.  Worth  its  weight  in  gold  to  any  man  even 
remotely  considering  the  study  of  law  as  a  profession  or  as  an 
aid  to  business.     Mail  coupon  at  once  for  your  free  copy. 

America's  Greatest  Correspondence 
Course  in  Law, 

Everything  in  this  course  is  right  down  to  date.  Every  branch 
of  the  law  is  thoroughly  covered.  Written  in  plain,  simple,  easily 
understood  language.  All  legal  terms  thoroughly  explained  and 
made  perfectly  clear.  Handy  pocket  size  text  books  enable  you  to  study  any- 
where, at  any  time — you  can  always  have  a  bsson  in  your  pocket. _  Saves 
time  and  means  quicker  admission  to  the  bar.  Most  complete,  practical  and 
only  law  course  ever  written  especially  for  correspondence  mstruclion. 

17  years  of  service  have  placed  the  American  School  of 
Correspondence  at  the  head  of  all  non-resident  institutions. 

Only  correspondL-nca  school  in  the  United  States  chartered  solely  as  an  educa- 
tional institution  for  the  benefit  of  its  students,  not  as  a  commercial  enterprise 
for  the  benefit  of  its  stockholders.  Enjoys  the  distinction  of  having  gradur.ted 
a  larger  percentapie  of  its  students  than  any  other  correspondtnce  school  in 
the  world.     Positively  the  best  school  for  YOU. 


,y',/  -f  44^->" 


-\— \— AT 


1       J 


PUP (7  13  Volume  Law  Library 


and   60  Text  Books 


13  volume  "Library  of  Law."    60  pocket  size  law  volumes.    Also  36  special  case  hooka  sent  absolutely  free  wit 
every  American  School  course.    The  only  complete  series  of  law  text  books  ever  prepared  especially  for  corre- 
spondence instruction.    Written  for  the  American  School  by  56  of  America's  greatest  living  authorities— 
Deans  nnd_Proj'essors    in   leadincr   law  schools,   jndEesand   prominent    attorne.vs.      HAUVARD,     lALK, 


MAIL  THE  COUPON  TODAV! 

Send  for  free  book  today.    Get  ftill  particulars  regarding  this  law  conise  at  once.   You 
need  this  book  before  you  can  decide  wnich.  Law  Cburse  is  best. 

American  School 

JlTL  of  Correspondence.  Chicago,  U.SA^ 


T.W. 

11-14 

A.S.ofC. 

Gentlemen  s 
Please      send 
e  your  FREE 
»„./  Book,  "How 
To  Acquire  a  Legal 
Training,"    and    full 
rticulars  regarding 
,wu.   wonderful  new  sys* 
tem  of  correspondence  law 
instruction. 


Name 
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People  Who  Think 
Read  This  Magazine 

Not  necessarily  people  of  higher  education 
— but  people  who  think  and  who  make  use  of 
whatever  education  they  may  have — people  who  are  up 
to  date  and  progressive,  who  want  to  keep  informed 
about  what  is  going  on  in  the  world  and  to  be  enter- 
tained at  the  same  time — Technical  World  enables  them 
to  do  all  this. 

There  are  other  magazines  that  reach  more  people,  but  there 
is  no  other  magazine  with  a  larger  percentage  of  its  circulation 
among  thinking,  serious  minded  Americans. 

The  Best  for  Advertisers 
in  the  Central  West 

Technical  World  is  published  in  Chicago  and  its  circulation 
is  westward,  among  people  who  give  little  attention  to  the  story 
magazines. 

For  advertisers  who  want  to  reach  the  Central  West  and  Coast 
states  there  is  no  better  medium. 

The  people  in  these  newer  states  like  to  read  about  the  real 
adventures  and  achievements  recorded  in  this  magazine. 

Sixty  per  cent  of  the  subscribers  to  Technical  World  Magazine 
renew  their  subscriptions  every  year,  because  they  know  what  to 
expect  from  each  number  and  they  are  never  disappointed. 

150,945  Guaranteed  Circulation 

(100%  intelligent) 

Advertising  rate,  $160.00  per  page  and  pro  rata 
down  to  one  inch 

Technical  World  Magazine 

Chicago,  U.S.  A. 
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"ICIjOPERIA  ^lCf.01»l'l)IA 

MODl:iy<^    'HMm 
shopI    SHOI' 


These  Books  Solve 
Every  Shop  Problem 

The  man  who  holds  down  his  job  without  having  to  be 
constantly  "  shown  "—the  man  who,  unaided,  can  tackle 
the  most  difficult  problem  and  get  results— is  the  man  who 
gets  ahead.  Foremen  and  Superintendents  have  just  such 
ability — that's  why  they're  holding  better  positions  and 
drawing  bigger  pay.  You  can  fit  yourself  for  such  a  posi- 
tion— you  can  get  the  knowledge  you  need  to  give  you  con- 
fidence and  make  you  the  master  of  your  present  job 
—through  the  American  Technical  Society's  great  new 

Cyclopedia  of 

Modern  Shop  Practice 

Four  large,  handsome  volumes,  bound  In  half  red  American 
Morocco,  Gold  stamped  ;  2.188  pages,  7  x  10  inches  ;  2,267  illus- 
trations, full  page  plates,  folding  maps,  diagrams,  etc.;  hundreds 
of  valuable  tables  and  formulas;  carefully  cross-indexed  for 
quick,  easy  reference. 

The  grentest  and  most  practical  work  on  Jlodern  Shop 
Practice.  Contains  home  study  courses  for  student,  machinist, 
or  worker  in  any  nietiil  or  allied  trade.  The  writers  are  men  of 
national  reputation  sucli  as  Howard  M.  Monroe,  B.  S.,  Editor  in 
Cliief,  Dean  of  Ennineering,  Armour  Institute  of  Tcclinolouy; 
Chas.  L.  Griffin.  S.  B.,  Ass't  EnKine<'r,  The  Solvay-Prooess  Co.; 
Edward  R.  Morkham,  M.  E.,  Consulting  Expert  in  Heat  Treat- 
ment of  Steel;  Oscar  E.  Perrigo,  M.  E..  Consulting  Mechanical 


Arts  High  School,  Boston. 

List  of   Chapters 


Machine -Shop  Work;  Machine  -  Shop  Management:  Tool 
Making;  Forging;  Electric  Welding;  Pattern  Making;  Metal- 
lurgy; Manufacture  of  Iron;  Foundry  Work;  Mechanical 
Drawing;  Mechanism;  Sheet  Metal  Work.  A  total  of  seventeen 
hundred  and  sixty-nine  subjects  indexed. 


Sent  Absolutely  Free — Express  Prepaid 

The  complete  four  volumes,  not  a  sample  volume,  will  be  sent,  express 
prepaid,  for  seven  days'  free  examination ;  returnable  at  our  expense  if 
.he  books  do  not  contain  the  inlormation  you  want.  If  you  keep 
tlicm,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month  until 
you  have  paid  the  special  introductory  price  of  $12.80. 

Another  Great  Free  Offer 

With  each  set  is  included  a  year's  Consulting  Membership,  value  $12.00, 
entitling  you  to  the  free  advice  of  a  corps  of  practical  shop  men.  This  will 
give  you  expert  help  in  handling  working  problems  which  are  too 
specific  to  be  taken  up  in  detail  in  the  Cyclopedia.  A  single  problem 
solved  for  you  may  be  worth  more  than  the  fiist  cost  of  the  books. 

AMERICAN  TECHNICAL  SOCIETY,  CHICAGO,  U.  S.  A. 


FREE    EXAMINATION    COUPON 


American  Technical  Society,  Chicago.  V.  S.  A. 

Please  send  set  Cyclopedia  of  Modern  Shop  Practice  for  seven  days' 
free  examination.  I  will  send  $2.00  within  seven  days  and  $2.00  a  month 
until  I  have  paid  $12.80  or  notify  you  and  bold  the  books  subject  to  your 
order.    Title  not  to  pass  until  fully  paid.  T.W.  11-14 

NAME 

Address ••••••••.... 

As  1  have  had  no  previous  dealings  with  you,  I  refer  you  to 


■rhj} 


Be  a  Signal  Engineer 

,  The  profession  of  Signal  Engineering  is  only  in  its 
infancy.  Thousands  of  men  are  needed.  At  the  present 
time,  scarcely  more  than  257o  of  the  railroads  are 
equipped  with  automatic  electric  block  signals.  We  must 
find  more  Signal  Engineers  to  superintend  the  installa- 
tion of  the  new  systems  and  the  maintenance  of  the  ones 
that  are  already  installed.  Big  money  is  beins  paid.  You 
can  get  just  the  kind  of  instruction  you  need  to  hold  one 
of  the  big  jobs  in  your  own  home— during  your  spare 
time.  Send  the  coupon  now  for  the  big  new  book  on 
Signal  Engineering.  Find  out  how  you  can  be  the  boss 
and  the  man  who  gets  the  fat  pay  envelope.  Write  today. 

Earn  $2,500  a  Year 

Yes,  that  is  what  your  salary  will  be  when  you  are  a 
full  fledged  Signal  Engineer,  $2,500  a  year  to  start. 
Many  men  making  much  more  than  that..  Even  while 
you  are  learning  you  can  hold  one  of  the  positions 
under  a  Signal  Engineer  paying  you  a  handsome  salary. 
Here  is  your  opportunity.  Be  the  man  who  tells  the  other 
fellows  whatto  do.  Send  in  the  free  coupon  for  full  particulars. 

MORE  MEN 
NEEDED 


Railroads  are  constantly  looking 
for  competent  Signal  Engineers. 
There  are  not  enoiigh  men  to  fill 
the  positions.  Thousands  and 
thousands  of  miles  of  track  are 
now  beingr  equipped  with  automatic 
signals.  More  Sitmal  Engineers 
are  needed  to  superintend  the 
work.  Hundreds  of  new  positions 
will  be  open.  And  there  are  no 
men  to  take  them.  Electric 
Signal  Engineering  is  one  of  the 
most  fascinating  of  professions.  As 
a  railroad  man  you  travel  from 
coast  to  coast  without  it  costing 
you  a  penny.  You  can  be  the  man  who  knows.  You  can  be  the  man 
who  tells  the  other  fellow  what  to  do.  You  can  be  the  man  who  gets 
the  Eat  pay  envelope  and  free  transportatioa.    Here  is  your  chance. 


TWO  BIG 
OUTHTS 


FREE 


Complete  Signal  En^neer's 
Outfit  and  Complete  Drafts- 
man's Outfit  given  away  dbso- 
l-!telv  frre  to  students. 
The  Enpine«r'8  Outfit  consist* 
of  a  miniature  railroad  Bystem 
of  tracks,  locomotiva.  sig^nala, 
lig^hts.  wirea,  bell,  switches, 
etc.,  etc.  The  Draftsman's 
outfit  is  complete,  consistinKof 
drawing  instrument."*, T  square. 


drawing  board,  triangles,  «tc., 
etc.  Actual  working  instru- 
monta.  On  thia  great  special 
olTiT  given  away  to  you  abso- 
lut«ly  free.    Send  the  coupon. 


Send  the  FREE  Coupon  rJZ  tJ 
for  Big  New  Book 

/ 


•    FREE  BOOK 
COUPON 

Department  of 

Signalias 
Room    1238 
1810  Wilton  Ave. 
Chica«o,  OL 


Just  put  your  name  and  address  on  the 
tree  coupon  and  send  It  in  to  us  at  once. 
Absolutely  no  obligations  of  any  kind.       A 
We  will  send  you  the  big  new  Signal      ^F 
book  absolutely  free.     Tells  you  all 
about  this  most  fascinating  profes-      ^ 

fe.°?M  H,°^  ThfS^kSh'-'*'     ^  Gentlemen:  Please  send 
^.500  class.    The  book  is  free.  ^j^  absolutely  free  and  pre. 

Get  your  name  aad  address  in      >        ^^    y„„r    big    new     SimS 
»*  o'"^'-  ^  book.      Also     full    particiolars 

w^  _,  ,      «  A      about    your   great    special    free 

U6D3riinCnt  of         ^   ontnt  oSer.  it  is  distinctly  andep. 

f     of  any  kind. 


Signaling 

Room    1238        a'», 
ISlOWUsMAve.  X        "^ 
Chicago  y  Addr... 


As*. 


.Occupation. 
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Buy  Your  Furnace 

at  WHOLESALE 


WE  ship  direct  from  our  factory 
to  you— pay tha freight —allow you 
a  360  days' trial— furnish  blueprints  of 
installation,  F'ree,  whether  you  buy  or 
not  -guarantee  satisfaction  or  money 
back.  Cash  or  easy  payments.  Why 
buy  of  a  retailer?  We  save  you  from 
$25  to  $75.    Send  for  Catalog  9^5 

Kalamazoo  Stove  Co. 

Manufacturers 

Kalamazoo,  Michigan 


-A  KalanvazoQ 

s:"^-"  Direct  to  wu 


ENGLISH  ARMYc^HUNTlNG  KNIFE 


95c  Prepaid 


Made     from    knife  bayonets      11  from  the  EnKlish  army:  Sheffield 

«teel — the  'finest  in  the  world;  razor  edge,  8  in,  blade.      Fine  as  a 

bunting,  butcher,  pruning,  kitchen  or  general  purpose  knife. 

Price,  With  Scabbard,  Prepaid,  95c. 

$4.95   Fine  All  Wool  U.S. 

Armv  Riankptc*  ^"''^  ■''oo'-  66x84  in., 

nillljr   UiaiinCl*.    weighs  5   Ibs.,   olive 

drab,  or  bluish-gray,    almost    indestructible, 

worth  JIO.OO.    Same  blanket,  except  snowy  white,  same  size,  weight 

and  quality,  $4.95     Mention  color.     Send  your  orders  and  ask  for 

our  "BOOK    of  tOOO  BARGAINS"— it  Is  free.     Address: 

CALHIRSCH&SONS   U.S.De|rt.288  ST.LOUIS,  MO'. 

Branches:     Chicago,  Boston,  Los  Angeles,  Kansas  City.  EI  Paso 


3  I  BLANKET 


$2  a  Month 

buys  a  Standard  Typewriter,  your 
choice.  Late  Style  Visibles,  ISack 
Spacer,  Tabulator,  Two  Color  Kibbon. 
Every  modem  operating  convenience. 
My  prices  lower  than  other  cash 
prices.  Perfect  Machines  — Full  y 
Guaranteed.  Ask  for  Special  Five 
Days  Free  Trial  Offer  No.  609. 
Harry  A.  Smith,  609,231  N.  5th  Ave., Chicago, 111. 


LOOK  LIKE 
DIAMONDS 

Stand  acid  and  fire  diamond  test. 
So  hard  they  easily  scratch  a  file  and 
will  cut  glass.  Brilliancy  guaran- 
teed 25  years.  Mounted  in  14k  solid  gold 
diamond  mountings.  See  them  before  paying:. 
Will  send  you  any  style  ring,  pin  or  stud  for  exam- 
ination—all charges  prepaid.  No  money  In  advance.  Money 
refunded  if  not  satisfactory.    Write  today  for  free  catalog. 

WHITE  VALLEY  GEM  CO.,  720  Wnlsin  Bid?.,  Indianapolii 


ARMY    AUCTION    BARBAINS 


.53.00  up 
.90  •'^ 


Army  BeTolTers.5l.65up 

"  B-L  Rifles 96  ''^ 

"  Swords 36  " 

"  7  Shot  Carbine   3.50  || 
New  Uniforms...    1.60' 


Saddles . 

Bridles..,-      

Team  Harncs3...2 1.86;; 

I^ggins.Pair .16 

.Tents 2.88  ~ ._  ^_ 

Colts  Cal.  45,  single  or  double  action  Hevolver,  »/.*6 
Colts  Revolver  Cartridees,  |c  each.  15  Acres  Government 
Auction  Goo'lH  Bargalnn  illustrated  and  described  in  420  large 
pane  wholesale  and  retail  cyclopedia  catalogue,  mailed  25o 
-  j^  --^         east  and  30c  west  of  Mississippi  River. 

Francis   Bannerman^   501    Broadway,  Tfe\y   York 
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OUR  TWELVE  GREAT 
SCIENTISTS 

{Continued from  page  347) 

sliding  slits  and  plates,  to  obtain  a  photo- 
graph of  the  whole  sun  taken  with  light 
from  a  single  element. 

By  means  of  the  spectroheliograph 
the  problem  of  photographing  the  erup- 
tive prominences  became  very  simpje. 
In  these  explosions,  masses  of  matter 
greater  than  the  earth  in  volume  are 
often  thrown  up  from  the  surface  of  the 
sun  to  a  distance  greater  than  that  of  the 
earth  to  the  moon.  The  enormous 
clouds  of  glowing  calcium  vapor,  known 
as  "flocculi",  were  discovered  and 
studied.  And  recently  Hale  has  made 
the  most  important  solar  discovery  of 
modern  times,  namely,  that  the  sun  is  a 
vast  magnet.  By  an  ingenious  combina- 
tion of  delicate  observations  and  reason- 
ing from  fundamental  physical  laws,  he 
has  been  able  to  determine  the  strength 
of  the  sun's  general  magnetic  field  and 
that  of  the  local  disturbances  which  ac- 
company the  terrific  storms  that  some- 
times rage  on  its  surface. 

Men  naturally  wonder  how  the  great 
regard  themselves.  It  is  sometimes  said 
that  in  the  busy  rush  of  their  lives  they 
have  no  time  and  opportunity  for  intro- 
spection. Certainly  this  is  in  most  cases, 
if  not  always,  wrong.  It  is  a  rare  indi- 
vidual who  does  not  now  and  then  with- 
draw from  the  ordinary  current  of  his 
intellectual  activities  and,  regarding  him- 
self objectively  and  with  no  illusions, 
inquire  as  to  the  purpose  of  his  own  life 
and  how  he  has  met  his  responsibilities. 

Hale  has  always  been  burdened  with 
administrative  duties.  No  scientist  ever 
before  had  under  his  care  more  national 
and  international  projects;  few  scientists 
have  been  compelled  to  travel  so  many 
tens  of  thousands  of  miles.  But  some- 
times he  enjoys  the  quiet  and  relative 
solitude  of  the  observatory  on  the  top  of 
Mount  Wilson.  To  the  east  is  the  wild 
scenery  of  the  snow-capped  Sierras ;  a 
mile  below  lie  dark-green  orange  groves ; 
to  the  southwest  are  Pasadena  and  Los 
Angeles,  with  the  ocean  in  the  distance; 
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This  $35  Set— Now  $19.80 


Here's  your  chance  to  own  the  famous  Steam  En- 
gineering Library,  written  by  27  of  the  big(;est 
and  best  known  engineering  experts  in  America,  at 
a  simply  phenomenal  price.  The  regular  $35  Edition 
for  a  short  time  at  $19.80  complete— $2.00  a  month. 

This  erreat  work  covers  Completely  the  construction  and  operation 
of  stationary,  locomotive  and  marine  engines  and  boilers;  the  use 
of  gas  and  gasoline  enjfines  for  power  and  locomotion;  the  trans- 
formation of  steam  and  gas  power  into  electricity  for  power  and 
light ;  the  application  of  steam  and  (fas  power  to  the  special  uses  of 
refrigeration,  compressed  air,  etc. 

Seven  big-,  handsome  books;  bound  In  half  red  morocco,  sold 
stamped  ;  3,300  pages  ;  2,500  absorbing  illustrations,  full  page  plates, 
diagrams,  etc.;  hundreds  of  valuable  tables  and  formulas:  cross- 
indexed  so  that  you  can  get  at  any  subject  instantly,  at  this  astound- 
ing introductory  price. 

CnfDDrn  I?Dri7  I-ook  this  entire  set  over  tor  a  whole  week 
3IUrrEJI  rii£C  free,  see  if  it  really  does  fit  in  with 
your  needs.  Then  decide  whether  or  not  you  want  to  keep  it.  And 
don't  send  us  any  money  until  you  decide.  We'll  ship  the  set  ab- 
solutely free,  express  paid  by  us.    See  coupon  below. 


-These  Subfects  Covered - 


Construction  of  Boilers— Holier  Aecpssories — Fuel  Eeonomiiers 
—Mechanical  Stokers— Steam  Piimps— Steam  Eni^lnes — Indicators 
— Valve  Gears — Steam  Turbines — <ias  and  Oil  Engines — Fuels- 
Automobiles— Carbureters— lioeoniotlve  Boilers  and  Engines  — 
The  Air-Brake  — Single-Phase  Electric  Kailway  — Elevators  — 
Marine  Boilers  —  Marine  Engines — Heating  and  Ventilating— 
Compressed  Air  —  Transmission  —  Absorption  and  Compression 
Refrigeration  —  Ammonia  Machines  —  Direct  Current  Dynamos 
and  Motors — Management  of  Dynamos  and  Hotors  —  Electric 
Wiring — Electric  liighting,  etc. 


/' 


FREE!!   $12.00  Consnlting  Membership 

Our  big  board  of  consulting  experts,  men  actively  engaged  with 
engineering  departments  of  prominent  Chicago  concerns,  will  an- 
swer any  question  or  solve  any  problem  you  have  for  a  whole  year 
absolutely  free  when  you  own  these  books.  This  privilege  alone 
sells  for  $12.00,  but  you  get  it  free  if  you  keep  the  books. 

SEND  THE  COUPON 

Send  no  money.  Merely  send  us  #1701717  /''A  IT  DAM 
this  coupon.  Books  will  be  /  f  KLfi  l/UUrUll 
shipped  at  once,   express  paid.      *  .«..___    .       «, 

Study  them  a  whole  week.  Then    ^   Worth    $15^0    tO    YOU 

make  up  your  mind.    If  you   /American Tecluiical Society: 

keep  them,    pay  the  special     ^    •»«.».•.«-»»•  •s.^.uui^.u^  u>r^.>s.>j. 

price— $19.80— at  the  rate  of  W  Please  send  me  7  volume  set  Cyclo- 
only  $2.00  a  month.  But  #  pedia  of  Steam  Engineering  for  seven 
first  see  the  books.  The  g  days'  free  examination.  If  I  decide  to 
coupon  brings  them  »  buy,  will  send  $2.00  in  seven  days  and 
qniclily.  Mailittoday.  ^  balance  $2.00  a  month  until  $19.80  has  been 
You  take  no  risk,  for  w  paid,  when  $35.00  books  and$12. OOconsuU- 
we  take  the  set  back  ^  ing  membership  will  be  mine  free.  Other- 
if  you  say  so,  and  t  wise  will  notify  you  and  hold  books  subject  to 
you  are  not  out  a  jT  your  order.  Title  not  to  pass  until  fully  paid. 
penny.  ^  T.W.  U-14 

AMERICAN       /name       

TECHNICAL     /  

SOCIETY       f   Address 

#As  I  have  had  no  previous  dealings  with  you,  I  refei 
you  to 


Write  Quick  for 
El^inWatch 

Sensational  Offer 


17 

Jewels 


We  Ship  on  30  Days 
^  FREE  TRIAL! 


i2 


•JO 

,8' 


An  extraordinary  money-saving:  oflfer 

on   the  world  famous   Elgin   and 

Waltham  watches.  Beautiful  gold, 

'factory  tested  watches  in  all  sizes, 

^  direct  to  you,  all  charges  prepaid. 

NoMoneyDown! 

^Easy  Terms  No  Security 

We  don't  ask  yoti  to  risk  a  penny. 
We  send  the  watch  without  one 
Thia  watch,  full  Cent  down  and  trust  you  absolute- 
lize.  in  heavy  Bold  ly.  Wear  the  watch  a  month. 
!d  Mttijy.'fJItory  Then  it  you're  not  absolutely  sat- 
*«'-  j^  n  cjfl  isfied  it's  the  best  bargain  in  the 
Jdjust-  I /^ISii  world,  back  it  comes  at  our  ex- 
•d.oniy  *■*  pense  and  you're  not  out  a  cent. 

Send  Postal  for  Great         PDE'E' 
Watch  and  Jewelry  Catalog  F  I\Jli£i 

Write  at  once  for  this  wonderful,  free  book  with 
Its  dazzling  display  of  fine  watches,  jewelry  and 
diamonds.  Everything  at  lowest  prices  and  easy 
terms.    Write  quick! 

ALFRED  WARE  CO. 

Dept.  45  ta  St.  Louis.  Mow 


ROCKWOG 

Paper 
Frictions 


Important  Advantages 

Unlimited  Speeds.  Perfect  Control. 
Noiseless.  Highly  Efficient.  Quick 
Stops.  Sudden  or  Gradual  Starts.  For- 
ward and  Reverse.  No  Shocks,  Dura- 
bility. Power  Economy.  They  are 
worthy  of  your  consideration. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet,  "Fiiction  Transmission,  "gives 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfgo  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Don't  Throw  Away  Your  Worn  Tires 


For  over  three  years  European  motorists 
have  been  getting  from  10.000  to  15,000 
miles  out  of  their  tires  by  "half-solmg 
them  with  Steel  Studded  Treads. 

In  eight  months  20,000  American  motorisfs 
have  followed  their  example  and  are  saving 
$50.  to  $200.  a  year  in  tire  expense. 

We  ship  on  approval SpUplytie 

express  and  allow  you  to  be  the  judge. 

Durable  Treads  double  the  life  of  your  tires 
and  are  sold  under  a  signed  guarantee  for 
5000  miles  without  puncture.  Applied  in 
your  own  garage  in  thirty  minutes. 


Special 


"Discount  °^^^^^  to  motorists  in 


_  _ ,  new   territory  on  first 

shipment  direct  from  factory.    A  postal  will  get  full  infor- 
mation  and  sample  within  a  week.     State  size  of  tires. 
Dnn't  wait— write  today.        Address  nearest  factory  office. 

THE  COLORADO  TIRE  &  LEATHER  CO., 
1316  Karpen  BIdg.  Chicago,  111.         1116  Acoma  St.,  Denver,  Cote 


BOYS' MAGAZINE 


CIIOLMliX  U«ES  WO.OOO 


Make  Your 

Boy  Happy! 

by  giving  him  THE  BOYS'  MAG- 
AZINE. You  could  not  give  him 
a  greater  pleasure  or  a  stronger 
influence  for  good.  Each  issue 
of  this  splendid  magazine  is  filled 
with  clean, fascinatingstories  and 
instructive  articles,  all  of  intense  inter- 
est to  every  live  boy.  Also,  each  issue 
contains  departments  devoted  to  Elec- 
Athletics,  Photography,  Carpentry, 
A  new,  handsome  cover  in  colors  each 


tricity.    Mechanics, 

Stamps  and  Coins.    . 

month.  Beautifully  illustrated  throughout,  both  in  black 
and  white  and  in  colors. 

Snecial  Offff^rt  ForonlySl.OOwewillsendyouTHg 
special  Ulierx  boys- magazine  fora  whole  year 
and  a  copy  of  the  most  useful  book  you  ever  read,  "Fifty 
Ways  for  Boys  to  Earn  Money,"  and  this  Electric  Engine. 
This  engine  is  considerably  larger  than  illustration.  Runs  at 
variable  speeds,  either  forward  or  backward,  between  200 
and  3, 030  revolutions  a  minute  on  one  dry  battery.  Absolutely 
safe  and  easy  to  operate.  This  Electric  Engine  is  interesting 
and  instructive  and  any  boy  will  go  wild  over  it. 

OrdCF  TO^daV  S  Your  subscription  will  be  entered 
''  at  once  and  the  Electric  Engine  and 
Book  will  be  forwarded  to  you  immediately,  all  transportation 
charges  prepaid.  We'll  refund  your  money  promptly  if  you 
are  not  more  than  pleased  with  THE  BOYS'  MAGAZINE,  the 
Electric  Engine  and  the  Book.  (We  refer  you  to  any  bank, 
mercantile  agency  or  publisher  as  to  our  responsibility.) 

Address 
THE  SCOTT  F. 
REDFIELD  CO., 
860  Main  St^ 
Smetliportt 
Pa. 

{.THE  BOYS' 
MAGAZINE 
is  on  sale  at 
all  news-sta;ida 
at  100  a  copy.) 


A  Complete  Wireless  Station 

^  tf\    Off         Consists  of  1  double  slide  tuner  7H  in.  longr, 
^2/a03  wound  with  160  feet  of  silk  covered  wire. 

^^  ^mAi  !■        Our  "Don't  Jar  Out"  universal 

Regular  Va!ne_$I8        *"«  -_m^  "*    detector,  1  buzzer  and  switch 
that  tells  if  your  detector  is 
working,  1  D.  P.  D.  T.  aerial 
Switch,  1  -  365  ohm  potentio- 
meter— it  increases  your  phone 
tone   and    dis- 
tance 30?f — 1 
fixed  con- 
denser,  1  stand- 
ard wireless  key, 
1  spark  coil  guar- 
anteed to  gi  ve  1^ 
in.  spark,  1  helix 
I  find  cord,  1  ma- 
'chi  ne  turned 
spark  gap,  1  flat 
^_^^^^^^^^  8-plate  condens- 

Htnmp  lor  Hullptin  ^^^^^H[Ujj|^gl^  gP  gmj  diagram. 

**H*38U"  of  remarkable  values. 
NICHOLS  ELECTRIC  CO..  1  -3  W.  Broadway.  New  York 


and  above  is  a  marvelous  sky,  for  weeks 
at  a  time  unmarred  by  clouds.  Some- 
times, after  the  sun  has  sunk  below  the 
western  horizon,  the  fogs  roll  in  from 
the  ocean  and  cover  the  valleys.  The 
ascending  rays  from  the  heated  earth 
are  stopped,  and  all  the  atmospheric 
waves,  which  are  the  bane  of  the  astron- 
omer, are  stilled.  In  such  hours  as 
these,  with  the  earth  shut  out  below, 
the  heavens  are  revealed  in  their 
fullest  glory;  and  we  cannot  be  wrong 
in  supposing  that  then,  if  ever,  Hale 
measures  his  life's  work  and  does  not 
regret  that  his  choice  of  a  career  has  cut 
him  off  from  achievement  in  other  lines 
where  brilliant  opportunities  for  success, 
honor,  and  power  were  open  to  him. 
The  Universe  is  so  vast  and  varied  that 
the  most  brilliant  mind  may  find  oppor- 
tunity for  taxing  to  the  utmost  its  powers 
in  exploring  it,  and  the  pleasures  from 
unravelling  its  secrets  are  most  pro- 
found. Hale's  supreme  satisfaction  comes 
from  the  consciousness  that  in  all  the 
great  decisions  he  has  had  to  make  he 
has  been  absolutely  true  to  his  highest 
aspirations. 

ALL-ELECTRIC  HOUSE 

DUILT  by  an  architect  with  the  pur- 
pose  in  view  of  making  it  as  thor- 
oughly electric  as  possible,  the  electric 
home  which  will  make  one  of  the  manu- 
facturers' exhibits  at  the  Panama-Pacific 
Exposition  will  be  the  first  of  its  kind. 
Many  homes  have  been  built  and  adapted 
to  use  electricity  in  as  many  ways  as  pos- 
sible after  construction,  but  this  one  has 
the  various  features  built  in.  Each  room 
will  be  equipped  with  labor-saving  de- 
vices and  with  electrically  operated  com- 
forts. All  the  kitchen  machinery  from 
potato  peelers  to  the  electric  refrigerator 
will  be  motor  driven. 

The  dining  room  will  be  arranged  to 
show  how  light  lunches  can  be  gotten  on 
electric  chafing  dishes  and  stoves.  In  the 
rear  is  an  electrical  workshop  and  a 
garage  equipped  with  a  battery  recharg- 
ing device  for  the  electric  automobile. 
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Would  You  Accept 

Special  Holiday  O  ffer  ? 


standard  of  the  World.  Endoraedby  Oovemment  and  Railway  Offlctala.  HarHs  Goar't 
enlarged  Easy  Credit  Plan  now  enables  you  to  otcn  one  of  these  superb  Elgin  Watchea 
or  a  beautiful  Diamond  teithout  miaaing  the  money.    Write  for  Free  Catalog. 


Now,  during  this 
Special    Holiday 

Sale,  is  the  time  to  buy 


ITJe^vel  Elgin 

this  elegant  17  JEWEL  Elgin.  Thoroughly  factory  tested,  fitted  in  a  beati'< 
tiful  Gold  Strata  Case,  Factory  stamped  and  Guaranteed  25  years,  hand  en- 
firraved,  plain  polished  or  with  your  own  monogram,  and  our  startling  offer  ia 
to  send  you  tbia  celebrated  1914  Model  free  of  clxarse  for  your  approval 

Because  we  want  to  prove  to  you  that  the  great  vol- 
ume of  our  business  actually  enables  us  to  do  better 
by  you  than  any  other  Watch  or  Diamond  House  in  the 
World,  and  that  on  this  particular  watch  we  save  yc 
nearly  half  for  it  sella  regularly  at  about  $20  to  $22.  Our 


Bank  Presidents  Endorse 
Harris-Goar  Company. 

We  take  very  great  pleasure 
in  recommending  the  Harris- 
Ooar  Jewelry  Co-,  to  the  busi- 
tiesspnblio.  The  company  has 
large  financial  resources  with 
patrons  everywhere  through- 
out the  United  States.  Air- 
Harris  and  Mr.  Ooar  are  well 
and  favorably  known  aa  men 
of  energy  and  business  integ- 
rity, and  we  believe  them 
worthy  of  the  fullest  conflden  ce 
qfthe  public.  (Signed) 

J.  R-  DOMTNTCK,  Pres. 
Traders  National  Bank 
W.  T.  KEMPER,  Pres. 

Commerce  Trust  Co. 


Special 
Price  is 


Only  '12^-' 


Oniy  92  a  i¥tontit 


We  don't  want  you  to  aend  ua  one  cent — not  a  penny. 
Merely  give  us  your  full  name  and  address  that  we  may  send 
you  ttiis  superb  17  Jewel  Elgin  or  a  Diamond  on  approval,  and 
if  after  you  receive  it,  and  want  to  keep  it,  pay  us  the  sum  of 

But  if  after  you 
have  worn  it  80 
days  FREE  and 
don't  want  to  keep  it,  send  it  back  at  our  expense.    You  as- 
sume no  risk  whatever.    You  do  not  buy  or  pay  one  cent  until 
we  have  placed  the  watch  or  diamond  right  in  your  own  hands 
for  your  decision.    We  want  no  security,  no  interest— no  red 
tape— just  common  honesty  among  men.     Write  for  our  BIG 
FREE   WATCH   AND   DIAMOND  BOOK  today.     Do  it  now! 

HARRIS-GOAR  CO.,  Dept.  1417.  Kansas  City,  Mo. 

■ThsHouM  That  Sells  Mor*  Elaln  WatebM  Tlua  Any  Other  Ftm  In  th«  Warid.1 


HESS^LOCKER 

The  Only  Modem,  Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,  shrinks,  nor  swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.  To  recess  in 
wall  or  to  hang  outside.  Send  for  illus- 
trated circular. 

The  Recessed  steel  HESS,  911  L  Tacoma  BIdg.,  Chicago 
Medicine  Cabinet  Makers  of  Steel  Furnaces.         Free  Booklet. 


Our  Smart  Card 
io  Case 


A  CARD  OF  SUPERIOR  EXCELLENCE 

If  you  really  realized  the  uniqueness  of  a  book  form  card 
with  smooth  edges  —  perfectly  smooth  —  you  would  send 
for  a  sample  of  our 

PEERLESS  PATENT  BOOK  FORM  CARDS. 

give  us    your   order,  and 
never  acain  use  any  other 
card.  You  will  l.)ok  in  vain 
for  any  indication  of  the 
card  having  been  detached. 
Our    patent   method 
makes    the    detached 
edge  just  as  smooth  as 
the  other  edges. 
Send  for  a  Sample  Tab 
and  make  a  personal 
test. 
The  JOHN  B.  WIGGINS  COMPANY,  Sole  Manofactnrert 

EnBravers  Die  Embossers  Plate  Printprs 

79-81  East  Adams  Street  Cbicaso 


Are  ybur  EyesNormal? 

If  not,  the  Ideal  Eye  Masseur  will  help  Na- 
ture in  a  purely  natural  way  to  restore  their 
strength  and  correct  the  vision. 

Briefly:  Its  action  stimulates  the  eye  by  restoring  the 
normal  circulation  of  blood;  this  ia  all  that  weak  or  slight- 
ly affected  eyes  require. 

But  it  also  moulds  the  eye  painlessly,  yet  surely,  to  its 
perfect  shape,  correcting  nearsight,  farsight,  astigma- 
tism and  other  eye  troubles. 

The  eyes  are  so  delicate,  so  sensitive,  that  infinite  care 
must  be  observed  that  they  be  not  injured  by  unscientific 
appliances  or  treatments  which  claim  to  benefit  them. 

So  scientifically  perfect,  yet  so  simple,  is  the  Ideal  Eye 
Masseur  that  thousands  have  used  it  with  marvelous 
results  during  the  past  fifteen  years,  without  possibility 
of  the  slightest  ill  effects.  Unsolicit^  letters  from  them 
to  us  prove  this  to  be  the  fact. 

So  if  you  wear  glasses,  no  matter  what  your  age— have 
weak,  sore,  strained  or  smarting  eyes,  let  us  tell  you  how 
the  Ideal  Eye  Masseur  gives  this  necessary  exercise, 
gently  and  safely,  over  the  closed  lids  for  five  minutes 
twice  a  day.  Also  how  you  may  try  it  free  for  10  days 
before  you  decide  to  purchase. 

Just  ask  for  booklet  No.  182-L  and  full  details  will  be 
sent  you  by  return  maiL 

THE  IDEAL  COMPANY 

134  West  65th  Street  NEW  YORK 

Canadian  Office:  275  College  Street,  Toronto,  Ont. 


Kindly  mention  Technical  World  Mazazinf  whtw  writing  adverti.<ier.t 


Opportunity  G)lumns 


AGENTS   WANTED 


AGENTS— 500%  PROFIT,  FREE  8AM- 
ple  Goid  and  Silver  Sign  Letters  for  store 
fronts  and  office  windows.  Anyone  can  put 
on.  Big  demand  everywhere.  Write  today 
for  liberal  offer  to  agents.  Metallic  Letter 
Co.,  401  N.  Clarlt,  Chicago,  V.  S.  A. 

AGENTS-Electric  Sign.  Flashes  change- 
able wording  in  radiant,  sparkling  beams 
of  colored  electric  light.  Outselling  every- 
thing at  $10.  Valuable  exclusive  territory. 
Sample  free.  Flashtric  Sign  Works, 
Chicago. 

SELL  EXCLUSIVKLY  —  The  T  a  p  p  a  n 
Ideal  Sanitary  Brushes.  Highest  quality; 
largest  profits;  territory  protected.  Tap- 
pan  Brush  Comnany,  a'>2  Fourth  Avenue 
South,  Minneapolis,  Minnesota. 

$50  PER  WEEK  AND  UP.  YOU  MUST 
have  $100.  Western  Oxygenerator  Co.,  Bea- 
trice, Neb. 

AGENTS— You  can  sell  our  tailor-made 
raincoats.  You  neefl  no  money.  Outfit  free. 
Temple  Raincoat  Co.,  Box  173,  Tempi eton, 
Mass. 

I  NEED  BRANCH  MANAGERS  FOR  MY 
worldwide  mail  order  business;  operate 
from  your  own  homes  in  spare  time;  no  can- 
vassing or  peddling;  big  capital  and  expe- 
rience not  needed;  you  should  make  $50  week- 
ly. Wouldn't  yoil  like  to  have  people  every- 
where sending  you  money  by  mail?  If  so, 
write  me.  C.  A.  Butler,  Mgr.,  136  Factories, 
Toledo.  Ohio. 

AGENTS— THE  NEW  EXCELSIOR 

Sash  Fastener  and  Window  Lift  sells  at 
sight.  One  demonstration  is  enough.  Opens 
and  closes  top  sash  with  ease.  No  climbing 
or  straining.  Either  sash  can  be  locked 
open  at  any  space  desired.  Cannot  be  tam- 
pered with  from  outside.  Eliminates  old 
fashioned  spring  stop  and  dust  collecting 
lock  at  top.  50c  in  stamps  or  coin  will  bring 
samples  and  full  particulars.  Exclusive  ter- 
ritory if  desired.  Phoenix  Novelty  Mfg. 
Company,  Colorado  Springs.  Colorado. 

THE  BEST  PAYING  AGENCY  PROPO- 
sition  in  the  United  States.  Exclusive  ter- 
ritory guaranteed.  Experience  unnecessary. 
Big  money  easily  earned.  We  show  you  how. 
United  Cutlery  Company,  616  3d  St.  N.  E., 
Canton.  Ohio. 

AGENTS-GREAT  OPPORTUNITY.    BE 

£ermanent  representative  largest  mfrs. 
igh  grade  soaps  and  toilet  goods.  $25  —  $75 
weekly.  Experience  unneces.sary.  Business 
good  year  round.  Best  ever  till  Xmas. 
Write  for  immediate  appointment.  E.  M. 
Davis.  Pres.,  R161.  Davis  Block.  Chicago. 

AGENTS  TO  TAKE  ORDERS  FOR 
visiting  and  business  cards.  Large  profits. 
Outfit  free.  Forman  Printery,  Box  693  B, 
Waterburv,  Conn. 

DON'T  WASTE  YOUR  EVENINGS! 
Sell  our  attractive  brass  easel  poster  frames 
to  picture  theatres.  Big  demand;  easy  sales; 
liberal  commissions.  Newman  Mauufact- 
nring  Company.  Cincinnati,  Ohio. 

VALUABLE  TO  W.  I.  DEALERS  AND 
Agents.  Herb  Doctor  recipe  book  and  herb 
catalog,  10c.  Worth  dollars.  Teaches  how 
to  make  herb  medicine  for  all  diseases.  Ind. 
Herb  Gardens,  Dept.  46,  Hammond,  Ind. 

NEWEST  DOORPLATE,  NO  POLISH- 
ing  required;  clear  and  bright:  a  beauty; 
workers'  free  sample.  Gross,  2463  Washing- 
ton  St.,  Boston,  Mass. 

MAKE  $21  NEXT  SATURDAY.  BRAND 
new  proposition,  patented  last  January. 
Amazing  invention,  compressed  air  washing 
machine,  weighs  but  two  pounds:  excels 
work  of  high-priced  machines.  Customers 
excited:  agents  coining  money.  A  sale  at 
every  house.  Price  only  $1..50;  200%  profit. 
Cleans  tub  of  clothes  in  three  minutes;  works 
like  magic.  F.  Hughes  made  S21  first  eight 
hours.     No  charge  for  territory.    Investi- 

fate.   Write  now.   Wendell  Co.,  471  Oak  St., 
leipsic.  O. 

WANTED  —  DISTRIBUTORS  OF  AD- 
vertising  matter  everywhere.  Send  10c  for 
application  contract,  sample  magazine. 
(None  free.)  American  Distributor,  103 
Blairsvllle,  Pennsylvania. 


AGENTS   WANTED 


AGENTS  SELL  RICH  LOOKING  IM- 
ported  36x68  Rugs.  $1  each.  Carter,  Tenn., 
sold  115  in  4  days.  Profit  $57.  You  can  do 
same.  Write  for  sample  offer  selling  plan. 
Exclusive  territory.    Sample  rug  by  parcel 

gost,  prepaid,  98  cts.      Condon,  Importer, 
lox  7.  Stouington,  Maine. 

WANTED,  IN  EVERY  TOWN,  RELI- 
able  man  to  distribute  circulars,  samples, 
papers,  tack  signs,  etc.;  good  pay;  no  can- 
vassing; inclose  stamp.  Chas.  L.  Sims, 
Rosebank.  N.  Y. 

AGENTS— Salary  or  commission.  Great- 
est sel  ler  yet.  Every  user  i>en  and  ink  buys 
on  sight.  200  to  500  per  cent  profit.  One 
agent's  sales  $620  in  six  days;  another  $32  in 
two  hours.  Monroe  Mfg.  Co.,  X-3,  La  Crosse, 
Wis. 


WILL  PAY  RELIABLE  MAN  OR 
WOMAN  $12.50  to  distribute  100  FREE  pkgs. 
Perfumed  Borax  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  218  Institute  Place,  Chicago. 


AUTOMOBILES  AND  ACCESSORIES 


USE  AN  AIR-FRICTION  1914  MODEL 
"C."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  distillate,  gasoline  or 
half  kerosene  with  finest  results.  Starts 
easy  in  coliiest  weather.  We  fit  all  motors, 
guaranteeing  definite  results  or  refund 
money.  Exclusive  county  rights.  Liberal 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Carbure- 
tor Co.,  Dayton,  Ohio. 

GASOLINE  ENGINES-All  kinds.  Send 
for  List  No.  28.  Lucas  &  Son.  Bridgeport. 
Conn. 

A  SMALL  "AD"  UNDER  THIS  CLASSI- 
fication  will  quickly  find  buyers  for  second- 
hand automoi)iles  and  accessories.  Cost  is 
trifling.    Write  Classified  Advertising  De- 

gartment.  Technical  World  Magazine, 
hicago,  for  information. 

IP  INTERESTED  IN  REDUCING  THE 
fuel  cost  of  operation  of  automobiles  and 
trucks,  secure  particulars  of  Garbut  t' s  Econ- 
omizer.  Sold  on  a  positive  guarantee  to 
give  more  mileage  per  gallon  and  increase 
efficiency  of  motor.  Patented,  June  30th, 
1914.    A.  G.  Garbutt,  Statenville,  Ga. 

PERFECTION  FORD  STARTERS  — 
for  Ford  Cars.  Guaranteed  to  start  any 
Ford  Car  that  is  in  running  condition. 
Splendid  proposition  and  inducement  for 
state  and  county  agents.  The  Perfection 
Auto  Starter  Company,  1561T  Broadway, 
Denver,  Colorado. 


BLACKSMITH    NOTES 


HERE  is  your  opportunity  to  he  an  expert 
blacksmith  without  help.  As  life  is  short, 
get  Toy's  Modern  Methods  of  doing  hard 
jobs  easy,  forging  and  welding  all  kinds  of 
steel  solid.  Also  tempering  all  steels  to  a 
standard  by  colored  charts.      This  is  real 

§lain    information,  not  theory,  all  for  $1. 
end  for  free  samples  first.     W.  M.  Toy, 
Sidney,  Ohio. 


BOOKS 


BECOME  AN  EXPERT  in  Mathematics. 
Anyone  can  work  arithmetical  and  geo- 
metrical calculations  with  ease  and  accu- 
racy by  latest  method  of  cancellation.  Big 
saving  of  figures.  Acme  of  simplicity.  This 
book  is  being  highly  endorsed  by  educators. 
1914  copyright.  145  pages.  Thoroughly 
demonstrated.  $1.00,  postpaid.  Herrick  & 
Horton,  publishers,  Princeton,  111. 

WE  REBIND  RARE  OR  VALUABLE 
books  simply  or  elaborately.  Corresiiond- 
ence  invited.  Ritzmaun,  Brookes  &  Com- 
pany, Chicago. 


BUSINESS  OPPORTUNITIES 


EASY,  PLEASANT  WORK  for  mechanics, 
shop  men.  Clerks  during  spare  hours  will 
add  many  dollars  to  their  salaries.  Also 
want  persons  who  can  give  full  time.  Big 
wages  assured.  Novelty  Cutlery  Co.,  Ii8 
Barr  St.,  Canton,  Ohio. 

LEARN  to  collect  money.  Good  income; 
quick  results.  Send  for  free  booklet, 
'Skillful  Collecting."  Collectors'  Asso- 
ciation. Tech  Street,  Newark,  Ohio. 

WORK  FOR  YOURSELF,  make  money 
operating  vending  machines;  full  line,  pen- 
nies count;  small  investment,  large  profits; 
spare  time,  outdoor  work.  Perfection  Au- 
tomatic Machine  Co.,  Easton,  Pa. 

"HOW  TO  JUDGE  A  PATENT."  An 
"Eye  Opener"  for  inventors.  Sent  free. 
Obed  Billman,  Cleveland,  Ohio. 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sellers  together. 
If  you  want  to  buy,  sell  or  trade,  adiress 
John  B.  Wright,  successor  to  Frank  P. 
Cleveland,  1311  Adams  Express  Bldg.,  Chi- 
cago. III.    Established  1881. 

ESTABLISH  YOUR  OWN  BUSINESS 
and  make  big  money  on  moderate  capital. 
You  handle  your  own  money.  For  i)artic- 
ulars,  address  Roanoke  Manufacturing  Com- 
pany, 4(j'6-8  Fisher  Bldg.,  Chicago. 

INDUSTRIOUS  MONEY-MAKERS 
should  read  series  of  art  i  cl  es  running 
American  Family  Herald.  They'll  help  you. 
21c  in  stamps  pays  year's  subscription. 
McElroy,  101  Henry  Street.  Brooklyn,  N.  Y. 

WOULD  YOU  LIKE  TO  OWN  A  GOOD 
paying  mail  order  business?  We  have  a  1  ine 
that  gets  repeat  orders  all  the  time.  You 
can  start  in  spare  time;  invest  a  dollar  or 
two  a  week  and  soon  own  a  nice  business  of 
your  own.  Particulars  free.  Nadico,  16 
Belmont  Ave.,  Chicago,  111. 

$100  MONTHLY.  START  A  CIROULAR- 
Mailing  Bureau.  Spare  time  only.  "Key" 
tells  how.  Sent  for  10c.  Harold  &  Brackett, 
Leonardo.  N.  J. 

$50  WEEKLY  EASY.  OPERATE  A 
cleaning,  dyeing  and  pressing  shop.  Enor- 
mous profits.  Let  me  tell  you  how,  free. 
C.  Matthews,  69  East  87th,  N.  Portland,  Ore. 

WHY  NOT  ENTER  THE  MAIL  ORDER 
field  and  make  money  in  your  spare  time? 
You  can  reach  750,000  buyers  through  these 
columns  at  very  little  cost.  Will  prepare 
your  advertising  and  give  you  any  informa- 
tion desired.  No  charge  for  this  service. 
Write  Classified  Advertising  Department. 
Technical  World  Magazine,  Chicago,  for 
particulars. 

SAFETY  RAZOR  BLADES  SHARPENED 
on  the  "American"  machines  are  positively 
sharp.  If  none  of  these  machines  are  in 
operation  in  yovir  locality,  then  send  your 
blades  to  us.  We  will  sharpen  them  for  you 
at  these  rates:  GILLETTE  and  other  small 
blades,  2>^c  each.  We  also  sharpen  and 
hone  the  ordinary  razor.  Do  you  want  to 
add  to  your  income?  PjUgage  in  this  new, 
profitable  business.  We  furnish  the  outfit 
and  teach  you  how.  Address  American 
Sharpening  Machine  Co.  (Inc.),  Dept.  T.W., 
184  Washington  Street,  Chicago. 

WE  WILL  START  YOU  IN  BUSINESS 
cleaning  houses  and  clothing,  small  capital 
required;  good  income  earned  in  towns  of 
2000  and  over.  We  manufacture  electric  and 
gasoline  driven  vacuum  cleaners.  Write 
today.  Thurman  Vacuum  Cleaner  Co., 
Dept.  L.,  St.  Louis,  U.  S.  A. 


ADVERTISERS— Special— 5c  per  word 
places  your  ads  in  133  different  magazines. 
Regular  price,  7c.  Lists,  particulars  free. 
King's  Magazine,  Box  1357.  Little  Silver, 
N.J. 


SPLENDID  PAYING  BUSINESS  READY 
for  refined,  intelligent  man  or  woman,  over 
30  years  old,  to  take  hold  of  as  district  agent. 
Large  corporation.  Products  extensively 
advertised.  Thousands  use  and  indorse. 
Every  home  needs  badly.  Investment  of 
$")2.50  fully  secured.  Position  should  pay 
over  $25(X)  yearly.  Satisfactory  references 
required.    1064  Curtiss  Bldg.,  Buffalo,  N.  Y. 


Kindly  mention  Technical  World  Magasine  when  writing  advertisers. 
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OPPORTUNITY  COLUMNS-Continued 


BUSINESS    OPPORTUNITIES 


WILL  PAY  KELIAULK  WOMAN  $250.00 
for  distributing  VM)(J(J  FRKE  piwkaKes  Per- 
fumed Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  &,  Co.,  218  Institute 
Place,  Chicago. 


SEND  YOUU  OKLAHOMA  COLLEC- 
tions  to  Southwestern  Mercautllo  Agency, 
Woodward,  OI<la. 


MANUFACTUUE  TYPEWKITEK  AND 
other  inked  ril)lx)n».  Demand  enormouH— 
you  can  lease  the  wonderful  little  machino 
from  ua—  wo  furnish  material,  teach  you 
everything— also  act  as  district  manager, 
leasing  macliines  to  l>ig  consumers-small 
capital.  Sample  riljlion,  any  machine,  29c, 
in  stamps.  National  liiblxm  Inking  Ma- 
chine Co..  Tenth  Floor,  City  Hall  Square 
Bldg.,  Chicago. 


CAMERAS  AND   KODAKS 


THINK  OF  IT!  ONLY  EKJHTEEN 
dollars  for  finest  German  Double  Anastig- 
mat  in  cells  for  BA  Kodaks  and  postal  cam- 
eras. Send  for  matter  describing  best 
Lenses  on  earth  at  way  down  prices  to  de- 

Sartment  J.   Lafbury  Co.,  305  North  Fifth 
ve.,  Chicago. 


HAVE  YOU  A  CAMERA?  WKITK  FOB 
Bamplesof  my  magiizines,  American  Photog- 
raphy and  Poimlar  Photography,  which  tell 
you  how  to  make  Inciter  pictures  and  earn 
money.  F.  U.  Fraprle,  660  Pope  Bldg., 
Boston. 


OONDOU  FOLDING  SCOUT.  YEAR'S 
camera  sensation.  Postcard  size,  $10,  $12. 
Others  $1.80  to  $28.  Condor  Focal  Plane 
Postcard  Camera,  complete,  $30.  Newark 
Photo  Supply  Co.,  Newark,  New  Jersey. 


COINS  AND   STAMPS 


H.25  EACH  paid  for  U.  8.  Flying  Eagle 
Cents  dated  18o6.  Keep  all  money  dated  be- 
fore 1895,  an<l  send  10c  at  once  for  New  Il- 
lustrated Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  it  Co.,  Coin 
Dealers,  Box  142,  Le  Hoy,  N.  Y. 


WE  PAY  $1.00  TO  $1,000.00  for  numerous 
rare  coins  to  1909.  Many  of  great  value  in 
circulation.  Get  Posted.  It  may  mean 
much  profit  to  you.  Send  only  4c  for  our 
New  Large  Illustrated  Coin  Circular.  Send 
now.  You  have  nothing  to  lose.  Numis- 
matic Bank,  Dept.  H,  Ft.  Worth,  Texas. 


ALL    FOR    30c.       A   25c    CALIFORNIA 

fold  piece,  a  coin  premium  catalog,  a  selling 
ist,  a  Columbia  nickel,  a  lucky  seed.  C.  J. 
Carey,  New  Rochelle,  N.  Y.  Catalogs  for 
stamp. 


STAMPS  —  105  CHINA,  ETC.,  STAMP 
Dictionary  and  list,  2c.  Bullard,  Sta.  A.4. 
Boston. 


FARM    LANDS 


IS  HE  CRAZY?  THE  OWNER  OF  A 
large  plantation  in  Mississippi,  where  the 
fine  figs  grow,  is  giving  away  a  few  five-acre 
fruit  tracts.  The  only  condition  is  that  figs 
be  planted.  The  owner  wants  enough  figs 
raised  to  supply  a  co-operative  canning  fac- 
tory. You  can  secure  five  acres  and  an  in- 
terest in  the  canning  factory  by  writing  the 
Eubank  Farms  Company,  T24  Keystone, 
Pittsburgh,  Pa.  They  will  plant  and  care 
foryourtrees  for  $6  per  month.  Yourprofit 
should  be  $1,000  per  year.  Some  think  this 
man  is  crazy  for  giving  away  such  valuable 
land,  but  there  may  be  method  in  his  mad- 


CO-OPERATIVE  Colony  locating  here. 
Co-operators  invited.  Edward  Miller,  Crys- 
tal Springs,  Fla. 


TECHNICAL  WORLD  HAS  PRODUCED 
big  returns  for  the  country's  largest  land 
dealers— why  not  for  you?  An  Inexpensive 
"ad"  in  these  columns  will  brin^  you  a  good 
price  for  that  farm  you're  anxious  to  dis- 
pose of.  Write  Classified  Advertising  De- 
partment, Technical  World  Magazine,  Chi- 
cago, for  information. 


FIREARMS   WANTED 


FIREARMS  WANTED.  BUY  OR  Ex- 
change all  sorts.  Stephen  Van  Rensselaer, 
Dept.  '22,  West  Orange,  N.  J. 


FORMULAS 


EGG-O-LINE.  THE  NEW  REAL  8UB- 
stitute  for  Fresh  l"^gs.  Send  stamp  for  par- 
ticulars of  this  and  my  latest  Formula  Lists 
of  Newest  Specialties.  Discoveries.  Miller, 
Consulting  Chemist,  Slarietta,  Ga. 


HELP  WANTED 


LOCAL  REPRESENTATIVE  WANTED 
— S|>lendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  rt-quire  is 
honesty,  ability,  ambition  and  willingness 
to  learii  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paying  busi- 
ness w  itliout  capital  and  become  indei>end- 
ent  for  life.  Write  at  once  for  full  par- 
ticulars. National  Co-operative  Realty 
Company.  L-136,  Marden  Building,  Wash- 
ington.  D.  C. 

FREE  ILLUSTRATED  HOOK  tells  of 
atxiut  300.000  protected  positions  in  U.  8. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S-'2.  No  obligation.  Earl 
Hopkins,  Washington.  D.  C. 

I  WILL  START  YOU  earning  «  daily  at 
home  in  spare  time,  silvering  mirrors;  no 
capital;  send  for  fr<»e  instructive  booklet, 
iving  plans  of  operntion.    G.  F.  Redmond, 


giving  p 
Dept.  B 


P.  Boston,  Mass. 


MAKE    MONEY.      SPARE   TIME.      NO 
canva-ssing.    Commercial  information  want- 


•'CICO." 


xceiitioni 
."  T.MC. 


^.  Peru,  Indiana. 


WRITERS  WANTED  AT  ONCE  TO 
send  us  poems  or  melodies  for  new  songs. 
We  can  compose  music  and  arrange  for 
publication  immediatelv.  Dugdale  Co., 
Dept.  2V>,  Washington,  D.  C. 


THOUSANDS  U.  S.  GOVERNMENT 
life  jol>s  now  open  to  men  and  women  $65 
to  $150  a  month.  Nolay-olTs.  Common  educa- 
tion sufficient.  Pull  unneces-sarj'.  Write 
immediately  for  full  list  of  positions  and 
free  sample  examination  questions.  Frank- 
lin Institute,  Dept.  L  29.  Rochester,  N.  Y. 


LEARN  BANKING.  YOUNG  MEN  WHO 
want  to  become  bank  cashiers,  write: — Ful- 
ton System,  Murray.  Kentucky. 


MAKE    MONEY   WITH    US.     A. MOUNT 

depends  upon  time  devoted.  Ambitious  men 
wanted  everywhere.  Businoys  Established 
15 years.  Authorized  Capital  $1,000,000.  No 
experience  needed.  No  canvassing.  Ad- 
dress W.  M.  Ostrander,  Dept.  12. 12  West  31st 
Street.  New  York  City. 


ANY  intelligent  person  may  earn  steady 
income  corresponding  for  newspapers.  Ex- 
perience unnecessary.  Adiiress  Press  Cor- 
respondence Bureau,  Washington,  D.  C. 


FOR   THE   HOME 


GRANDFATHER'S  CLOCK  WORKS. 
$5.00.  Slightly  shopworn,  quantity  limited, 
others  with  chimes,  all  prices;  also  several 
nice  grandfather's  clock  cases,  exceptional 
bargains.  Clock  Company,  1690  Cayuga  St.. 
PhilHdelphia,  Pa. 


HOUSEWIVES  CAN  MAKE  BIG  MONEY 
at  home,  selling  fniit,  nuts,  ham  and 
sausage,  preserves,  home  made  candies,  etc., 
by  mail.  You  can  easily  get  customers 
throughout  the  entire  country.  Write  F.  L. 
Shafer,  5942  South  Park  Ave..  Chicago,  for 
free  particulars. 


INSTRUCTION 


SHORTHAND  IN  7  LESSONS.  MOST 
rapid  readable  system.  No  other  as  easy. 
Sample  Lesson  10c.  Word-Line  Co.,  B8S8. 
Omaha,  Neb. 


INSTRUCTION 


ARTIFICIAL  MARBLE,  SANITARY 
flooring,  ornamental  casting,  concrete, 
pla.ster,  papier-mache,  composition:  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  cii.sting,  etc.  Making 
elastic  moulds.  Comiilete  instructions  $1. 
Particulars  and  200  illustrations  free.  A. 
Mahler,  117  Russell  St.,  Brooklyn,  N.  Y. 


FREE  TUITION  BY  MAIL.  CIVIL  8ER- 
vlce,  normal,  academic,  business,  agricul- 
tural, English,  drawing,  engineering,  real 
estate,  and  law  courses  thomughly  taught 
by  mail.  For  "Free  Tuition  Plan'  address 
Carnegie  College,  Rogers.  Ohio. 


INCREASE  YOUR  PERSONAL  POWER. 
Mail  cour«>s  in  Success  Science,  Concen- 
tration, S«'lf-mast«ry,  Memory  Training, 
Personality.  Salesmanship.  Write  for 
siM^cial  offer  today.  Evertz  System.  V-'H, 
St.  Louis. 


BOOKKEEPING  BY  SIGNAL  (COPY- 
right  applied  for).  Is  it  worth  Stk-  (coin)  for 
simple  system  to  aid  in  correct  lialance 
promptly  at  end  of  any  period  ?  For 
complete  system  with  signals  send  50c  with 
your  address  to  Lock  Box  "A",  Algona, 
Kossuth  County,  Iowa. 


MACHINERY 


FOR  SALE— "5  Lincoln  type  milling 
machines,  $40.00  each.  Lucas  &  Son,  Bridge- 
port, Conn. 


UNUSED  MACHINERY  OF  ALL  KINDS 
can  be  quickly  sold  through  these  col- 
umns. You  can  reach  hundreds  of  thou- 
sands of  prospective  buyers  at  little  ex- 
pense. Write  Classified  Advertising  Depart- 
ment, Technical  World  Magazine,  Chicago, 
for  particulars. 

MANUFACTURING 


WRITE  FOR  OUR  PROPOSITION  ON 
blanking  and  forming  dies  and  metal  press 
work.  Complete  e<iuipment  for  all  work  in 
any  quantity.    S.  D.  Childs  &  Co.,  Chicago. 

WANTED.-A  SIMPLE  PATENTED  AR- 
ticle  to  manufacture,  either  of  wood,  wrot 
or  cast  iron,  heavy  sheet  metal  or  wire. 
Dow  Wire  &  Iron  Works,  Louisville,  Ky. 


MISCELLANEOUS 


REAL  MEXICAN  HAIR  GOODS!  HAT 
bands,  belts,  fobs,  etc.,  silver  mounted.  Al- 
so complete  line  Mexican  jewelry.  Every- 
body buys.  Agents  make  100%  profit.  East- 
miin.  Hox  B.  Fiori-ni  e.  .\rizona. 

THERE'S  A  "KNOW-HOW"  IN  SHARP- 
ening  safety  razor  blades.  We  have  ac- 
quired it.  Mail  us  some  of  yours  and  we  will 
convince  you.  Your  own  blades  back.  Dur- 
ham-Duplex, 50c  doz.;  Gillette  35c;  single 
edge,  25c;  honing  Star  blades.  lOc  each. 
Postpaid.  Weaver  Hardware  Co..  Roches- 
ter,  N.  Y. 

FREE  CATALOG  OF  MODEL  SUP. 
plies.  Castings,  metal  specialties  on  con- 
tract. North  Chicago  Tool  Works.  21  Grove 
Ave.,  North  Chicago,  111. 

GREAT  PANAMA  PUZZLE.  NEW, 
catchy.  '250.  A.  A.  Leve,  Box  495T,  Syracuse, 
N.  Y. \ 

200  VARIETIES  IRON  PUZZLES-Cat- 
alog  and  leader,  luc.  Western  Puzzle 
Works,  Sta.  2,  St.  Paul.  Minn. 

CONSTIPATION,  AUTOINTOXICA- 
tion,  cured;  2i5c;  Dr.  Allen,  America's  fore- 
most authority.  "Diet  and  Health"  Sani- 
tarium.  Eureka  Springs,  Arkansas. 

"SEXUAL  PHILOSOPHY,"  12c.  CLEAR. 
specific,  anthorit.-vtive,  complete.  Satisfies. 
Teaches.  Fred  E.  Kaessmann,  Lawrence, 
Mass. 

START  HERB  MAIL  ORDER  Busi- 
ness; new  idea;  instruction  book  and  herb 
catalog  10c.  Indiana  Herb  Gardens,  Box 
M..  Hammond,  Indiana. 

WONDERFUL!  MYSTIFYING!  AMUS- 
ing!  Dancing  skeleton  and  catalog  6c.  West- 
man,  Desk  C,  '2825  N.  Halsted,  Chicago. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MISCELLANEOUS 


liEARN  HYPNOTISM.  COMPLETE  IN- 
etructions,  16  lessons,  25c.  Tillberg,  Proc- 
tor,  Vt. 

DELICIOUS  CUSTARD  POWDEK   PAR- 

ticulars  how  to   make,    $1.00.    Sample   ten 
cents.    Pacific  Specialties  Co.,  Los  Angeles. 

BOILS.  CARBUNCLES  OR  ANY  RUN- 
ningsore  relieved  by  Dutch  Plaster.  Price 
$1.00.  Stone  &  Co.,  3647  Gravois,  St.  Louis, 
Mo. 

CLASSIFIED  ADVERTISERS  GET  lilG 
returns  from  our  "Opportunity  Columns." 
Any  classification.  Low  rate.  We  prepare 
your  advertisement  if  desired.  Write  Class- 
ified Advertising  Department,  Technical 
World  Magazine,  Chicago,  for  information. 

REAL  PHOTOS,  FOREIGN  MODELS. 
Catalog  and  samples,  10c.  De  Vitto,  5  New 
Dorp,  N.  Y. 

BE  SUCCESSFUL!  DEVELOP  MAG- 
netic  force.  Send  for  "Why  Men  Succeed." 
It's  Free.  O.  Marsden  Otto,  57  E.  Van  Buren, 
Chicago. 


NETKOW'S  DANDRUFF  KILLER  NEW- 
est  and  best  cure  for  dandruff.  Also  makes 
hair  glossy  and  naturally  wavy.  One  appli- 
cation will  convince  you.  Sample,  ibc. 
Agents  wanted,  either  sex,  for  new  ter- 
ritory. Witte  Company,  195  Hodge  Avenue, 
Buffalo.  N.  Y. 

20  PHOTOS  OF  BEAUTIES  TAKEN 
from  life  for  lOo.  Kay  B  Co.,  Box  67,  Ottawa, 
111. 

RUBBER  STAMPS  ARE  INDISPENSA- 
ble.  Line,  15c.  Catalogue  free.  Brubeck, 
3404  West  26th  Street,  Chicago. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTUUE  PLAYS:  $50 
each;  all  or  spare  time;  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329,  Cincinnati,  Ohio. 

I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
play  you  write  by  my  method.  Obtain  free 
booklet  "How  to  write  Photoplays.''  Elbert 
Moore,  Box  772  GG,  Chicago. 

SCENARIOS  PURCHASED  OH  SOLD. 
Reading.  25  cents.  Enclose  postage.  E.  W. 
Meyer,  Niles,  Cal. 

WE  CAN  SELL  PHOTOPLAYS, 
stories,  etc.  Literary  perfection  unneces- 
sary. Good  ideas  only  requirement.  Ex- 
planation and  proof  free.  Story  Revision 
Co.,  Box  15."),  Smethport,  Pa. 

LOOK!  $25  TO  £100  EACH  WHITING 
Moving  Picture  Plays.  Our  complete,  up- 
to-date  instructions  tell  how.  Literary  ex- 
perience or  correspondence  course  unnces- 
sary.  Write  today  for  our  Special  Offer. 
E-Z  Scenario  Co.,  T.W.  309  West  93d  Street. 
Hew  York. 


MOTORCYCLES  AND  ACCESSORIES 


MOTORCYCLES.  Everybody  ridesthem. 
Why  don't  you?  You're  next.  We  guarantee 
to  save  you  $25  to  $50.  Kultures,  Yales. 
Readings,  Indians,  Excelsiors,  Thors,  Har- 
leys,  Hendersons,  Pierces,  Curtiss,  Single 
and  Twins,  $25  to  $100.00.  Tires  $4.00.  Belts 
$5.00.  Send  for  catalog.  Deninger  Cycle 
Co.,  Rochester,  N.  Y. 

USED  MOTORCYCLES,  ALL  MAKES; 
bargains.  Send  for  list.  Ward  Bros.,  212 
Broadway,  Camden,  N.  J. 

USED  MOTORCYCLE  BARGAINS,  EM- 
blera,  Gre.vhonnd,  Haverford  and  Thor,  $10 
each,  first  money  received  gets  them.  Other 
bargains  in  motorcycles,  bicycles,  talking 
machines  and  supplies.  Send  us  your  orders 
and  save  money.  Seeber  <fe  Hofheina,  Buf- 
falo.  N.  Y. 

OLD  MOTORCYCLES  AND  AOCESSOB- 
ies  can  be  readily  sold  or  traded  through 
these  columns.  Very  low  rate.  Write 
Classified  Advertising  Department,  Tech- 
nical World  Magazine,  Chicago,  for  par- 
ticulars. 


MOTORS 


ALTERNATING  CURRENT  MOTORS. 
K  horse  power.  Well  known  make,  fully 
guaranteed.  $11.00  each.  H.  G.  Crane, 
Brookline,  Mass. 


MUSIC 


SONG  POEMS  WANTED  FOR  PUBLI- 

cation.  Big  money  writing  song  poems.  Ex- 
perience unnecessary.  Have  paid  hundreds 
of  dollars  to  writers.  Send  us  your  verses 
or  melodies  today  or  wfite  for  instructive 
booklet— it's  free.  Marks-Goldsmith  Co., 
Dept.  35,  Washington,  D.  C. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS  THAT  PROTECT.  Advice  and 
Ijooksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  624  F 
Street,  Washington,  D.  C. 


"PATENTS  AND  PATENT  POSSIBIL- 
ities"  is  a  T2-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  It  is  FREE. 
H.  8.  Hill,  907  McLachlen  Building,  Wash- 
ington, D.  C. 


PATENT  YOUR  INVENTION.  Send 
sketch  for  free  expert  search  and  report  as 
to  patentability.  Books  on  inventions  and 
patents,  and  book  of  references  from  con- 
gressmen, manufacturers,  bankers  and  in- 
ventors sent  free.  John  S.  Duffie  &  Co., 
606  F.  St.,  N.  W.,  Washington,  D.  O. 


BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  27  years 
of  personal  attention  has-;  procured  patents 
forsuccessful  inventorsand  ma.iufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  E. 
Hodges,  630  Barrister  Bldg.,  Wash.,  D.  C. 


INVENTIONS  DEVELOPED  BY  1  RAC- 
tical  manufacturers.  We  have  designed  and 
manufactured  the  simplest  and  most  com- 
plicated devices.  References  furnished. 
Russell  Machine  Company,  Live  Oak  and 
Central,  Dallas,  Texas. 


"WORDS  OF  VALUE  TO  INVENTORS" 
sent  free!  Should  be  carefully  read  before 
applying  for  patents.  John  R.  Woodworth. 
Registered  Attorney,  Wardir  Bldg.,  Wash- 
ington, D.  O. 


A  FORTUNE  TO  THE  INVENTOR  WHO 

reads  and  heeds  it,  is  the  possible  worth  of 
the  book  we  send  for  6  cents  postage.  Write 
us  at  once.  R.  S.  &  A.  B.  Lacey,  Dept.  O, 
Washington,  D.  C. 


PATENTS  — HERBERT  JENNER,  pat- 
ent attorney  and  mechanical  expert,  606  F 
St.,  Washington,  D.  C.  I  report_  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 


PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &  Fuller,  Washington,  D.  0. 


PROTECTIVE  PATENTS  PROCURED 
promptly.  Blue  book  free.  Trademarks 
registered.  Robb  &  Robb,  201-208  Southern 
Building,  Washington,  D.  C. 


PATENT  YOUR  INVENTIONS. 
Search  free  when  patent  applied  for.  Charles 
F.  Kinoheloe,  Patent  Lawyer,  Woodward 
Building,  Washington.  D.  C. 


PATENTS  SECURED  OR  FEE  RE- 
funded.  Search,  report  and  advice  free. 
Send  sketch.  Latest  and  most  complete 
book  on  patents  ever  published  for  free  dis- 
tribution. George  P.  Kimmel,  Barrister 
Building,  Washington,  D.  C. 


PATENTS  SOLD  ON  COMMISSION 
basis.    R.  Fuller,  500  Fifth  Ave.,  New  York. 


MR.  INVENTOR!    LET  ME  TELL  YOU 

how  you  can  easily  get  a  good  price  for  your 
patent.  No  obligation,  so  write  today.  A. 
E.  Munn,  1401  E.  57th  St.,  Chicago. 


INVENTORS:  MY  PATENT  MADE  A 
fortune.  I  can  help  you.  Send  address  to 
Eugene  Pearl,  23T  Union  Square,  New  York. 


PATENTS   AND    PATENT   ATTORNEYS 


C.  L.  PARKER.  Patent  Attorney,  944 
G  Street,  Washington,  D.  C.  Inventor's 
handbook.  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 


PERSONAL 


GET  VALUABLE  MAIL.  WHOLE 
year  ten  cents.  Paul  Cornish,  Schenectady, 
N.  Y. 

PERSONAL  EFFICIENCY  GOVERNS 
your  success,  both  in  business  and  social  life. 
For  valuable  information  send  for  circular 
211.  Address  Efficiency.  Lock  Box  154.  St. 
Paul,  Minn. 


PICTURES   AND    POST    CARDS 


GIRLS  IN  SWIMMING.  REAL  PHOTOS, 
catalogue  and  set,  'iSe;  Dealers  write:  Nea- 
politan Pub.  Co.,  Sta.  A,  Los  Angeles,  Cal. 

GEE  WHIZ!  SIX  FASCINATING 
cards,  10c.  Very  classy.  Box  1314-E,  New 
Haven,  Conn. 

GIRLS  bathing,  genuine  photos.  Splen- 
did samples,  25c.    G.  Olive,  Willmar,  Minn. 

28  ARTISTIC  MINIATURE  ART  PRINTS 
10c.    Taylor  Bros.,  W2129  Clifton,  Chicago. 


PHOTOGRAPHY 


BEAUTIFUL    CHRISTMAS    KODAK 

enlargements  8x  10  mounted  25c.  Send  onl,v 
the  negative.  Kodak  finishing.  50c  offer 
for  10c.  Send  lOc  in  (stamps)  and  roll  of 
film,  any  size,  6  or  12  exposure;  will  develop 
film  and  also  make  6  pictures  from  best 
negatives.  Beautiful  work.  Prompt  service. 
Roanoke  Cycle  Company,  Roanoke,  Va. 


POULTRY 


POULTRY  PAPER.  44-124  page  periodi- 
cal, up  to  date,  tells  all  you  want  to  know 
about  care  and  management  of  poultry,  for 

Pleasure  or  profit;  four  months  for  10  cents, 
oultry  Advocate,  Dept.  38,  Syracuse,  N.  Y. 


PRINTING 


1,000  LINEN  FINISH  LETTERHEADS 

1.000  Envelopes  to  match;  1,000  Billheads 
1.000  Business  Cards,  all  for  $9.00.  Multi 
graphing.  Form  Letters,  Blotters,  etc.,  at 
low  prices.  Direct  Advertising  Co.,  Akron, 
Ohio. 

THIS  MONTH  ONLY:  500  Envelopes, 
printed,  $1.35;  250  Envelopes,  printed,  90c; 
100  Envelopes,  printed,  50c.  Loos  &  Tish 
Printing  Co..  Coshocton,  Ohio. 


FOR    SALE 


GOLDFISH  —  RARE,  HARDY  SPECI- 
mens.  Snails,  aquarium  plants,  artistic 
aquariums,  castles,  globes,  foods.  Cata- 
logue free.  Pioneer  Goldfish  Co.,  Racine, 
Wisconsin. 

FOR  SALE -JOB  PRESS,  8x12,  GOOD 
shape;  send  for  catalogue  of  printing  sup- 

Elies.    J.  Kirk  Rowell,  429  W.  Main  Street, 
ouisvllle,  Ky. 

WESTON  METERS  AND  SMALL  MO- 

tor  Generator  sets,  cheap.    Walsh's  Sons  & 
Co.,  Newark,  N.  J. 

50-LIGHT  DYNAMO,  $50.  $5  PER 
month.    Box  201,  Troy.  Ohio. 

PURE  BRED -COON.  CAT.  DEER, 
rabbit,  wolf  and  fox  hounds,  trained  and 
untrained.  Ten  days'  trial  allowed.  J.  E. 
Adams,  Herrick,  111. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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SALESMAN    WANTED 


SALESMEN  — EARN  $2000  TO  $1000  A 
year.  New  cooibi  nation,  12  tools  in  one. 
Sells  at  sight  to  contractors,  farmers,  team- 
sters, fence  builders,  threshers,  miners. 
Weighs  24  pound.s,  lifts  3  tons.  Stretches 
wire,  pulls  posts,  hoists,  etc.  Chance  for 
men  who  want  honest  money  making  jiropo- 
sition.  Harrah  Mauufacturing  Co.,  Box  A, 
Hloomfield.  Ind. 


WANTED  —  SUCCESSFUL  GKOCEUY 
salesman  to  sell  Skinner's  Macaroni  Prod- 
ucts through  wholesale  grocers,  and  who 
is  in  a  position  to  do  specialty  work  with  the 
retail  trade.  We  haveBeveral  States  in  East 
and  West  where  we  can  give  you  exi'lusive 
territory  and  an  opportunity  to  build  up  a 
steady  business.  We  will  protect  you  on  all 
mail  orders  from  your  territory.  You  must 
be  able  to  finance  yourself  and  work  on  com- 
mission basis.  Look  us  up.  Address,  Skin- 
ner Manufacturing  Company,  Omaha,  Ne- 
braska. 


SHOES    BY    MAIL 


SAVE  MONEY  ON  SHOES,  BUYDIUECT 
from  factory,  save  retailers'  profit  and  get 
better  shoes.  Fit  and  entire  satisfaction 
guaranteed  or  money  back.  We  prepay  and 
insure  delivery.  Write  today  for  Fall  style 
book.  Dept.  A.  Pathfinder  Shoe  Co.,  Web- 
ster, Mass. 


TECHNICAL  BOOKS 


FOK  SALE-10  Vol.  Cyclopedia  Architec- 
ture, Carpentry  and  Building,  8  Vol.  Civil 
Engineering,  4  Vol.  Auto.  Engineering,  2 
Vol.  Motion  Picture,  4  Vol.  Fire  Prevention 
and  Insurance.  Latest  books  on  these  sub- 
jects. Also  one  12  Vol.  Complete  Engineer- 
ing Reference  Library,  6  Vol.  Cyclopedia 
Advertising.  These  books  are  in  first  class 
condition— never  used.  Special  low  prices 
for  Quick  sale.  Engineering  hand  books 
covering  every  subject.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W..  care  of  Technical  World 
Magazine,  Chicago,  111. 


WORLD'S  BEST  SELF-EDUCATIONAL 
books  (also  periodicals).  Agricultural, 
Mechanical,  Scientific,  Chemistry,  Busi- 
ness, Art,  Engineering.  Literature.  Any 
conceivable  subject,  common  or  unusual. 
Any  language.  Lists  free.  Please  explain 
subject  thoroughly.  O.  Higene  Co,,  TMUL 
Post,  San  Francisco. 


SELL  OR  TRADE  YOUR  UNUSED 
technical  books  through  these  columns. 
Cost  is  trifling.  Write  Classified  Advertis- 
ing Department,  Technical  World  -Maga- 
zine, Chicago,  for  information. 


TELEPHONES 


HYDE'S  TELEPHONE  TROUBLES  AND 
how  to  find  them.  1914  e<lition,  '&  cents. 
Hyde  Book  Co..  183  5th  St.,  Milwaukee,  Wis. 


TYPEWRITERS 


LARGEST  STOCK  OF  TYPEWRITERS 
in  America.  All  makes.  Underwoods, 
Olivers,  Remingtons,  etc.  K  to  M  Mfrs. 
prices.  $15  up— rented  an,vwhere— applying 
rent  on  price.  Free  Trial.  Installment 
payments  it  desired.  Write  for  Catalog  120. 
Typewriter  Emi>orium  (Estab.  1892),  34-36 
W.  Lake  St.,  Chicago,  111. 

TY'PEWRITER  PRICES  SMASHED. 
Spot  Cash  Gaerte  will  save  you  money.  L. 
C.  Smiths,  Olivers,  Remingtons,  I'nder- 
woods  and  Royals;  your  choice  of  5(10  ma- 
chines at  $10.00  to  $15.00.  Guaranteed  for 
3  years.  Send  today  for  descriptive  circular. 
Dearborn  I'ypewriter  Exchange,  Dept.  168, 
Chicago,  III. 

GUARANTEED  REMINGTON  RE- 
built.  $10.00.  Other  bargains.  Bellevue 
Mdse.  Co.,  Bellevue,  Ohio. 

TYPEWRITERS  — ALL  MAKES  GUAR- 
anteed,  free  trial.  $10  up.  Write  for  cut 
rate  price  list.  O.  Bassett  Typewriter  Com- 
pany, 180  N.  Dearborn  St.,  Oticago,  111. 


THE  PERRY  PIPE 


The  PERRY  Principle  Is  Right 

Aluminum  cleaner  built  into  Perry  Pipe  cleans 
it  in  a  second  —  no  straws  or  pipe  cleaners  needed.  Sieve- 
like discs  separate  smoke  from  nicotine  and  tobacco  oil. 
Prevents  nicotine,  slugs,  etc.  from  reaching  mouth.  Cools 

the   smoke — prevents    saliva  reaching  smoke    channel.     Center 
draft  makes  tobacco  bum  evenly  and  keeps  pipe  f  rem  gettingstrong. 
All  Perry  features  patented.  No  Other  pipe  like  it.  Getit  today. 
Sent  postpaid  for  $1.00.     Hooklot  on  request. 
PERRY  PIPE  CO.,  1802  W.  Madison  Street.  CHICAGO.  ILL. 


For  Soldering  and  Braz 
\ni  Aluminum  Sleel 
Copper  and    Brass 


SAFE  .  ECONO 


CONVENIENT 


This  inexpensive/device  supplants  the  gasoline  blow 
torch,  and  is  far  supe/ior  to  il  for  every  purpose  Prest- 
O-Torch  is  safer,  iljrer,  costs  less  lo  buy  and  less  to 
operate  Gives  ^al  in  concentrated  flame,  does  not 
oxidize  the  me^of  and  will  not  blow  out  Needs  no 
pumping  up,  in^antly  available,  no  time  wasted  waiting 
(or  £as  to  teti 

The  PreS#0-Torch,  Style  A ,  sells  for  75  cents:  St< 
C.  as  illusj^ed,  S2.25.     |lt  can  be  attach ( 
ordinar)/|dffi  PreslO-Lite 

WrttJaKr  name  of  nearest  place  where  you  ' 
the  Pr^pPTorch 

THE  PREST-O-UTE  COMPANY.  Inc. 
822  Speedway Indianapolis,  Ind. 


We  Save  You  $8 

Fall  Suits  and 
Overcoats 

$10  to  $22 

Money  Refunded 
If  Not  SatUfied 

Of  course   you  want  that 

new  Fall  Suit  or  Overcoat  of 

yours  to  be  stylish.     Yet  the 

.more  dollars  you  can  save  on 

such   a   garment  the   better 

you  will  like  it.     Let's  get  together. 

Send  for  our  Men's  Fall  Style  Book  and  40 
samples  of  cloth  patterns.  You  select  the 
style  of  cut  and  cloth  sample  which  you  like 
best.  Write  your  measurements  in  order- 
blank  which  we  furnish.  You  can' t  go  wrong. 
You  can't  lose  on  the  Glen  Rock  plan. 

Every  garment  is  guaranteed  not  only  to  fit  perfectly,  but  to 
hep  its  perfect  shape  permanently.  Glen  Rock  earments  are 
noted  for  the  excellence  of  cloth,  trimmirifs,  cutting  and  tailor- 
\ne.  Sijned  guarantee  attached  to  every  made-to-order  garment 
The  first  step  to  save  S8.00  is  to  Send  Today  for  Style  Book  and 
40  Cloth  Samples.    IT'S  FREE. 

GLEN  ROCK  WOOLEN  CO. 
212  Main  St.  Somerville.  N.  J. 


BIG 


COMMISSIONS 
FOR   AGENTS 


Technical  World  Magazine  pays  liberally  for 
new  subscriptions.  Its  inducements  are  most 
attractive.  Write  to-day  for  full  particulars  of  our 
terms  to  agents. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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Xmas 


Shirley 

President 

Suspenders 


0 


For  Christmas 

A  padr  for  every  suit  makes 
a  man's  whole  year  merry — 
saves  time  and  temper  every 
time  he  dresses.  Try  it  and 
see!  The  12  beautifully  de- 
signed boxes  add  the  final 
touch  to  an  ever-welcome 
gift.  Atstores  orprepaid,50c. 
"Satisfaction  or  money  back" 

Be  sure  "Shirley  President"  is  on  buckles 

THE  C.  A.  EDGARTON  MFG.  CO. 

SHIRLEY,  UASS. 


(jRAY  MOTORS  FOR  BOATS 


Engines  of  both  2-cycle  and  4-cycle  typei 
for  boats  of  all  Bizes.  Material  and 
workmanship  absolutely  guaranteed.^ 
We  are  largest  builders  of  2-cycle 
marine  engines  in  the  world  and  there 
are  over  1000  dealers  who  sell  Gray  En' 

gines  and  give  Gray  service.    Write  tO'  _  , 

day  for  our  three  valuable  books  about  Gray  Motors  and  complete 
Motor  Boata.   CRAY  MOTOR  CO.>  IIWC  tnf  Mstor  Bldi..  Delreit.  Mich 


^      ROLLERS 

Original  and  unequaled. 

Wood  or  tin  rollers.    "Improved" 

requires  no  tacks.    Inventor's 

signature  on  genuine: 


THE  "UNIVERSAL" 

A  Perfect  Duplicator 
at  a  Reasonable  Price 

Prints  50  to  75  copies  in  ten  minutes  of 
anything  vou  write  or  draw  with  Pen, 
Pencil  or  Typewriter.  $3.25  complete. 

No  Olue  or  Gelatine— Booklet  Free 
E.  REEVES  DUPLICATOR  CO.,  Mfrs. 
419  Park  BWg.  PilUburgh,  Pa. 


THE  RACE  OF  THE  SILK 
SPECIALS 

(Continued  from  page  310) 

holds  the  world's  cargo-carrying  record. 
The  steamship  Minnesota,  owned  and 
operated  by  the  Great  Northern  Railroad, 
has  carried  the  largest  cargo  ever  carried 
by  any  ship  on  any  sea.  The  Minnesota 
is  the  Imperator  of  the  Pacific  and  rarely 
does  she  return  to  Seattle  after  a  regular 
run  to  the  Far  East  minus  a  cargo  of 
silk.  If  a  more  valuable  cargo  than  that 
carried  by  the  Protesilaus  has  ever  been 
brought  over,  the  honor  probably  should 
go  to  the  Minnesota.  Great  Northern 
trains,  headed  by  the  fastest  engines  on 
the  system,  always  await  the  ship  and, 
within  a  few  hours  after  her  arrival,  they 
speed  eastward  at  top  speed. 

Although  Italy  and  Japan  can  boast  of 
good  silk  crops  this  year,  the  prices  for 
cocoons  and  raw  silk  have  gone  up  from 
five  to  ten  per  cent  over  those  of  last  year. 
Because  of  this  rise  the  races  of  the  silk 
ships  have  been  unusually  interesting  to 
people  on  the  Pacific  coast.  Westerners 
follow  the  fortunes  of  these  racers  with 
almost  as  much  enthusiasm  as  Easterners 
do  the  yacht  races.  P)ecause  of  unsettled 
conditions  in  the  Republic,  China  is  not 
harvesting  its  usual  crop  of  silk  and,  due 
to  the  recent  disturbances  in  the  Balkans, 
the  supply  from  there  is  limited.  Thus, 
Japan  remains  our  sole  source  of  supply 
for  silk,  while  Europe  looks  to  Italy  for 
the  bulk  of  its  supply. 

But  there  may  be  an  end  soon  to  the 
silk  races.  The  unlimited  wants  of 
Europe  due  to  the  wars  will  tax  all  their 
own  ships  and  those  of  other  nations  not 
involved  in  conflict  in  carrying  the 
world's  goods  and  passengers.  Our  own 
condition  on  the  Pacific  in  this  respect  is 
pitiable.  With  the  Canadian  Pacific, 
Japanese,  British,  and  German  vessels 
that  usually  ply  the  Pacific  engaged 
otherwise  and  in  other  waters,  we  shall 
have  but  a  paltry  number  of  vessels  of 
large  tonnage  to  look  after  the  business 
that  is  bound  to  be  ours  as  a  result  of 
misfortunes  on  the  other  side  of  the 
globe. 
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e  Key  to  Success 


Increase  Your  Efficiency 


The  secret  of  business  and  social  suc- 
cess is  tiie  ability  to  remember.  I  can 
make  your  mind  an  infallible  classified 
Index  from  which  you  can  instantly  se- 
lect thoughts,  facts,  figures,  names,  faces. 
Enables  you  to  concentrate,  (levelop 
8olf-<'ontroI,  ovcreoino  biixiifiilneHs, 
think  on  your  feet,  oUtlresH  uii  aiidi- 
enee.  Kasy.  Simple.  The  result  of  2(J 
years  experience  in  developing  memories 
of  thousands  of  students.  Write  today  for 
copy  of  my  book  "How  to  Remember" 
and  Copyrlgrhted  Memory  Test  Free, 
also  how  to  obtain  FliEE  copy  ol  my  book 
"How  to  Speak  iu  Public," 


LAW 


Dickson, 

Principal  ^^^^^__^^_^^^__^^^^^ 

Dickson  School  of  Memory,   706  Auditoriam  Bldf.,  Chicago,  IU. 

STUDY  AT  HOME 
BECOME  AN  LL.B. 

Only  reco^ized  resident  law  srhool  in  U.  S.,  Conferring  De^es  of 
Bacbelor  of  Laws— LL.  B— by  correspondence.  Only  law  bcIuk.I  id  U.  S 
conducting  Standard  resident  school  &nd  giving  same  inatrnction,  by 
■naiU  Over  450  clasi-room  lectures.  Fiu-iiltydf  ov<-r  30  prominent  law- 
yers. Guarantees  tn  prepare  graduates  to  pass  har  pxaiiiinntinn.  Only  law 
school  giving  Complete  Course  In  Oratory  and  Public  Speaking.  School 
highly  endorsed  and  recommended  by  Qov.  Officials,  Bnsiness  Men,  Noted 
Lawyers  and  Students.  Send  to<lay  for  Large  Handsomely  Illiittrated 
Prospectus..  Special  courses  for  Business  Men  and  Bankers. 

HAMILTON  COLLEGE  OF  LAW,  401  Advertislns  BIdg.ChlcasO.III. 


COPY   THIS   SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20. 00  to  $125. 00  or  more  per  week,  as  illustrator 
or  cartoonist.  My  practical  system  of  personal 
individual  lessons  by  mail  will  develope  your  talent. 
Fifteen  years  successful  work  for  newspapers  and 
maga'.ines  qualifies  me  to  teach  you.  Send  me  your 
sketch  of  President  Wilson  with  6  cents  in  stamps 
and  I  wi'l  send  you  a  test  lesson  relate,  also  collec- 
tion oldrawinijsshowiniT  possi'jilitics  for  YOU. 

The  Landon  School  1' /^!;^'/:!r,?.Vn')5 

1405  Sehofleld  Uuildinsr,  CIvvoUmd,  O. 


SPEAK  A  FOREIGN   LANGUAGE!!! 

The  European  war  has  created  a  gre.it  demand  and  unlimited 

I  opportunities  for  those  who  know  Spaniah,  Kreneh,  (lerman  or 

Ptalian.    Now  is  the  time  to  twtter  your  position  or  increase  your 

busines.'i.    You  cm  learn  quickly  and  easily,  at  home,  during 

I  spare  moments  by  the 

LANGUAGE-PHONE  METHOD 

And  Rosenthal's  Practical  Llngruistry 

You  simply  listen  to  the  livine  voice  of  a  native  professor 
pronounce  the  foreijm  language,  over  and  over,  until  you 
know  it.  Grasp  this  opportunity  I  Write  today  for  Book- 
let, particulars  of  free  trial,  easy  payments. 

The  Lansmasre-Phone  Method 
OH  Putnam  Raildini:  2  West  4oth  Street,  .New  lork 


"'""iiiiririiiiii iiinii 


BIG  MONEY  FOR  YOU 

Send  for  my  free  illustrated  Booklet  No. 
32  which  tells  how    you  can    become  a" 
Commercial  Letter  Artist  and  DesJKner. 
Card  or  Sijjn  Writer  and  make  $100  lo 
S:{(»0  a  month.      Write  today. 

The  Rosing  School  of  Lettering  &  Design 

The  1900  Euclid  Building.  Cleveland.  0. 


Prepare  for  College 
at  Home 

You  can  prepare  for  College  or  complete 
your  high  school  work  at  home  by  our  sim- 
plifted  correspondence  methods.  Our 
courses  meet  all  entrance  re- 
quirements; they  are  written  by  mem- 
bers of  the  faculties  of  Columbia,  Cornell, 
Pennsylv.inia.  Mass.  Inst,  of  Teclmoloey,  Illinois,  Cliicago,  Michigan 
and  other  leading  universities.  The  American  School  is  one  of  the 
largest  educational  institutions  in  the  world  and  employs  no  agents, 
solicitors  or  collectors.     Write  for  special  College  Preparatory  Booklet. 

American  School  of  Correspondence 

5758  Drexel  Avenue  Chicago,  U.  S.  A. 


Heis'sYQURCh^S 


V—^. 


»45 


'GiOitid,;;]; 
Positions 

S'alaries 


V  <.[j:ii;.:..,-:„ffm-i';iii 


FREE 

Scholarship 

in  Mechanical  Drawing  given 

away  with  other  courses.  It's 

up  to  you  to  hew  out  your 

own  success.    Drafting  leads 

to  big  things.      You  can  fit 

yourself  during  your   spare 

hours    for   highest  ijositions  in    Structural,  Mechanical, 

Architectural  and  Electrical  Drafting  and  Design  and  in  all 

Engineering  branches.  The  trained  man  wins.  Letus  train 

you  by  the  "Chicago  Tech."  new.  quick  Horre  Study  plan. 

Study  the  same  lessons  as  hundreds  are  studying  daUy  in 

the  College,   and   under   tbo 

same  instructors,  using  blue-     J<  p  ^^I^KJ* 

print  plans  of  buildings  and     *l*^    blub 

machmery    in    actual    con*       Jlt/  r&iMTS 

struction.     No  books  to  buy, 

no  old  book  plates  to  study  from.    In  addition  to  Free 

Scholarships,  the  College  furnishes  drawing  instruments. 

blue  prints,  etc.,  free  to  each  student. 

If  you  cannot  enter  College,  you  can  study  successfully 

at  home.     Write  us  today.     State  whether  College  or 

Home  Study  Courses  desired. 

Chicago  Technical  College 


J 


ISp^IsFREE 


1012  I..ake  View  Dldg. 


Chicago,  1*1. 


FREE  BOOK  ON  MOTORING 


|ANEWaOFT£ACHIN6 
, BY  MAIL 


Explains  how  we  assist  YOU  in  the 
'Auto  Business  as  Repairman,  Chauffeur, 
Salesman  or  Auto  Expert  with  1>VKE'9 
.VEW  IDEA  nORKING  UODEL  SY8TEH 
id  teicliing  by  m.iil  and  our  New  Idea 
EMPLOYMENT  PLAN.  Let  us  tell  you 
the  names  of  some  of  our  students  and 
the  salaries  they  are  drawing  today- 
more  than  you  are  mr.king.     Don't  miss  it— 8EHD  FOR  BOOELET  -NOW. 

DYKE'S  SCHOOL  OF  MOTORING.  Box  S.  RmBUc  ST.  LOUIS,  MO. 


^         Vile  will  teach  you  by  Mail. our Je, 
Easy  METHOD  of  DRAWIN&i     ' 
in  your  ovyn  Home  J^ 

_    Commercial  Artists  earn  from 

^152Pto^3622aweek 

FREE  Artists  Outfit 

.  TO  a^ffOLED  STUDENT'S. 

[  Fully  equipped  Residence  'JrHnn/  1 ^^ 

^RfTEjiopArjopJUNDSOME Apt  Yearbook  /r^mfi 


Dept.8 


FREE 


to  Hunters  and  Trappers 

Fine  Taxidermy  Book  Now  Free!  32; 
with  hundreds  of  photos  of  mountei 
birds  and  animals.  Learn  this  prof  ession.  Save  your  troph' 
ies.  Decorate  your  homeand  den-  Great  value  tospoiismen. 
animals.game  heads, 
tan  furs,  make  rugs 
and  robes.  Quickly  learned  by  men  and  hoys.  Big  Profits  from 
epare  time.  Intensely  interesting.  INVESTIGATE]  Writs  Today 
for  Free  Book.    Only  a  few  free— bo  rush  *^ 

Northwestern  School  ofTaxidermy.  1238  Ehvooil  Eldg.,Oinaha,Nel). 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  grive  you  any  grand  prize  —  or 
a  lot  of  free  stuff  if  you  answer  this  ad.  Nor  do 
we  claim  to  make  you  rich  in  a  week.  But  i{ 
you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  make  moneys 
send  a  copy  of  this  picture,  with  6  cents  in  stamps 
for  portfolio  of  cartoons  and  sample  lesson  plate 
and  let  us  explain. 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 
843  Leader  h\Ag.,  Cleveland,  Ohio 


Kindly  mention  Technical  World  Magazine  ivhen  writing  advertisers. 
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$3,000.22  IN  ONE  YEAR 

^^p^^^li^Make  it  repairing  anto- 
"xhls  ^^Ikpiobile  tires.  Punctures 
^    Bunch^ML^^d    blow  -outs    are 
H|j.    of  TireslBjk  common,.  Tires  need 
■k    Will      ijll  retreading  and  vul- 
■^  Make    ■  ■  canizing. 
ra|»ona»ll  EACH  AUTO  SOLD  MEANS 
liiprofitW     MORE  TIRES  TO  MEND. 
jH         Jmr  Auto  tire  repair  field 
mBmM^T   &>  hundred  times  bigger 
iMiMasiiBy   and   better  than  old 
EMM'  *^    bicycle   days.     Johnson, 
BK.  Tex.,  writes.  "I  made  as  high  as 
■|A  $18  profit  in  one  dat-"  Investi- 
WBm  ^^^^  today.    Ask  for  FB££ 

■^  Haywood  Tire  &  Equipment  Co. 

^  802  Capitol  Ave,           Indianapolis,  Ind. 

Have  you  ever  Mislaid  an 
Important  Paper? 

Keep  your  Notes,  Mortgages,  Insur- 
ance Policies  and  valuable  papers  in  a 

Barler  Document  File 

Made   of  Steel,    covered   with  Chase 
Leather,  IS  strong  manila  pockets,  4>^x 
10 ?8  in.,  with  metal  eyelets.    Cord  allows 
expansion  and  holds  without  tying. 

(luaranteed  SntisfaetO'-T  or  Money  Returnrd 

A.  C.  BARLER  MFG.  CO.,  60  W.  Uke  St.,  CHICAGO 
I  v^^ill  send  my  25c  book 

"STRONG  ARMS" 

for  10c  in  stamps  or  coin 

illustrated  with  twenty  full  page  half- 
tone cuts  showing  exercises  that  will 
quickly  develop,  beautify  and  gain 
great  strength  in  your  shoulders,  arms 
and     hands    without     any    apparatus. 

MUSCLE  BUILDER 

A  steel  spring  exerciser  and  chest  ex- 
pander ■with  a  complete  course  of 
twenty-four  selected  exercises  for  de- 
veloping all  the  muscles  of  the  body 
It  is  equal  to  any  $3.00  exerciser.  My 
price  for  a  short  time  only,  $1.00. 

PROF.  ANTHONY  BARKER 

300  Barker  Bid?. 

110  West  42nd  St.  NEW  YORK 


A  TRAVELING  SALESMAN 

Hundreds  of  good  positions  now  open.  No  experience 
required  to  tret  one  of  them.  Write  today  for  list  of 
openings  offennjr  opportunities  to  earn  Big  Money  while  you 
learr  and  testimonials  from  hundreds  of  our  students  who  are 
earmnis  5100  to  $600  a  month.  Address  nearest  office.  Deot  516 
NATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 
_  Chicago.  New  York.  K«n..»  City. ^San  Francisco 


ELECTRIC 


HOME.  FARM.  THEATRE,  STORE  or  TOWH  LIGHTIHG  PLANTS. 

Bicycle,  Carnage,  Motorcycle,  Boat.  Auto,  Fishing  apdFlath 
Lights.  Engines.  Dynamos.  Water  Wlieeis.  Storage  Batteries.  Fan,  Sewing  Michine 
■nd  Power  Motors;  Telephones.  Massage,  Ozo  le  anu  Tattoo  Machines.  Transformers. 
Belts.  Books.  Bells.  Railways.  Charging  Rectifiers.  Novelties  and  Supplies. 
||J|^XI/\M  PICTURE  THEATRE  COMPLHE  EQUIPMENTS  Start  YOU  with 
IvIV  I  l^/l^  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  els. 
OHIO    ELECTRIC   WORKS,   D18,   CLEVELAND,   OHIO 


SONG  POEMS  WANTED 


for   publication    immediately 

Co,.  Studio  1055,  Washington.  D.  C. 


We  will  com- 
pose music  to 
your  verses 
ar  d  arrange 
Write   today.  _  £>ugdale 


AMERICAN  MEDICINE  FOR 
CHINESE 

(.Continued from  page  416) 

lished  at  the  "psychological  moment". 
The  small,  courageous,  overworked  body 
of  medical  missionaries,  individually  and 
by  their  schools,  have  done  wonders  for 
Chinese  students  to  alleviate  health  con- 
ditions in  their  own  neighborhoods ;  but 
their  work  has  been  handicapped  by  the 
prohibition  of  dissection,  by  lack  of 
funds,  and  by  the  necessity  of  teaching 
in  the  Chinese  language.  It  is  significant 
of  the  new  order  that  within  the  last  few 
months  the  medical  missionaries  of 
Honan  Province,  with  a  population  of 
fifteen  million,  have  persuaded  the 
Viceroy  to  issue  an  edict  permitting  dis- 
section for  scientific  purposes.  Equally 
significant  is  the  fact  that  a  group  of 
medical  missionaries,  appointed  by  the 
Chinese  Medical  Missionary  Association, 
is  busy  at  the  important  task  of  creating 
a  scientific  Chinese  medical  vocabulary  to 
take  the  place  of  the  medical  terminology 
used  two  thousand  years  ago. 

The  new  Chinese  Government  is  offi- 
cially committed  to  a  policy  of  sanitary 
improvement.  The  Chinese,  under  for- 
eign-trained Chinese  physicians,  are  be- 
ginning to  handle  their  own  epidemics. 
And  now  comes  the  Harvard  Medical 
School  of  China  to  offer  on  Chinese  soil 
the  thoroughly  up-to-date  medical  educa- 
tion that  no  Chinese  student  was  hitherto 
able  to  attain  without  several  years  of 
residence  in  another  country.  The  fact 
that  the  school  teaches  in  English  is  of 
far-reaching  importance.  Chinese  trans- 
lations of  occidental  medical  works  are 
so  few  as  to  be  practically  negligible  ;-^and 
one  of  the  first  results  of  this  new  med- 
ical school  of  China  must  be  to  help  make 
the  Western  literature  of  medicine  alive 
and  accessible,  through  the  medium  of 
its  graduates. 

Nobody  expects  or  wishes  to  make 
China  an  English-speaking  nation;  but 
the  hope  of  the  Harvard  Medical  School 
of  China  is  to  do  much  to  make  China  an 
English-thinking  nation  in  matters  of 
hygiene  and  the  prevention  of  epidemics. 
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Manufacturers  are 
constantly  writing  me  for  new  ideas 


PROTECTED  BY  OWEN  PATENTS 

w^  T^  ¥^  W^  f  Send  for  the  three  finest  patent  books  published  and  read  their  letters— see 
P  Ix  r  r  '  wliat  they  want!  "SUCCESSFUL  PATENTS"  — tells  how  to  proceed; 
*  *^*-^*i^  •  "STEPPING  STONES"— contains  list  of  over  200  inventions  wanted,  the 
truth  about  prizes,  etc.;  "PATENT  PROMOTION"— tells  how  to  promote  and  sell  your  rights, 
chief  causes  of  failure,  etc.     A  simple  request  will  bring  you  all  three  books  absolutely  free. 

/  help  my  clients  sell  their  patent!  or  dispose  of  their  applications. 
Advice  Free.  No  obligation  incurred  by  writing  me.  Manufacturing 
facilities.       I  get  you   strong  protection  or  receive  no  compensation. 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank, 
WashinRton,  D.  C. 

The  National  LoktiJeCo., 
Washington.  D.  C. 

The  Carnahan  Press. 
Washington.  D.  C. 

National  Rack  Co.. 

61  Hanover  St.,  Boston,  Mass. 

The  Fancher  Druij  Co., 
Bridgeport,  111. 


The  .^ntholine  Mfp.  Co., 

Hutchinson,  Kans. 
Dickinson  EU-ctric  &  Mfg.  Co., 

Oscola.  Mich. 
C.J.  Loftus  Co., 

13  Spring  Collon,  Youngstown. ' 
The  Universal  Screen  &  Blind  Co. 

Richmond,  Va. 
Lightning  Gun  &  Cycle  Works. 

Oklahoma  City,  Okla, 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  I  will  make  a  search  of  the 
U.  S.  Patent  Office  Records  FREE  OF 
CHARGE  and  report  to  you  concern- 
ing patentability,    practicability,   etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 

RICHARD  B.  OWEN,  19  OWEN  BUILDING,  WASHINGTON,  D.  C 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


PATENTS 


C.    L.    PARKER 

Formerly  Member  Examining 

Corps,  U.  S.  Patent  Office 
PATENT    LAWYER 

44  McCiLL  BLOG. 

Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors.  "Proteotlng.  Fxplolttng 
and  8elUu§r  luveutlous"  sent  free  upon  request. 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  sketch  or  model  for  search.      Highest  Keferences. 
Best  Results.    Promptness  Assured. 

WTATSON  E.  COLEMAN,  Patent  Lawyer 

624  F.  Street,  M.  W.  Washlnston,  D.  C. 


P>^« 


TRADE  MARKS. COPYRIGHTS 


Dilllcult  and  Rejected  Cases  Solicited 

30  year*  active  practice.    Experienced,  personal, 
conscientious  service.    Book  explaining  terms  free 

e:.  g.  siggers 


Box  12.  N.  U.  Bulldlnfl 


Washlnflton.  D.  C. 


SELL  YOUR  SERVICES  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 
high  class  magazine. 

COOD    PAY — AGREEABLE    WORK 

Write  to-day  for  tall  particulars 

Teclinlcal  World  A^agazlne,  Chicago 


PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR   FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books:  the  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eighty  page  Guide  Book  is  an  invaluable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Profit  and  gives  history  of  sue 
cessful  inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  sug- 
gestions concerning  profitable  fields  of  invention.  Also  in- 
formation regarding  prizes  ofiered  for  inventions,  amoni; 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators.  Congressmen,  Governors,  etc. 

WE  ADVERTISE  OUR  CUENTS'  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation 
and  in  the  World's  Progress.    Sample  Copy  Free. 

Victor  J.  Evans  &  Co. 


Main  Offices,  724-726  Ninlli  St.,  N.  W. 


WASHINGTON,  D.  C. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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WHAT  IS  IT 


that  will 
please  everyone? 


Why!    A  subscription  to 

Popular  Electricity  and  Modem  Mechanics 

The  Human  Interest  Dynamo  of  the  Magazine  Field 

$  1 .50  per  year 

Every  article  written  in  easy  flowing  style,  language  plain, 
terms  simple,  and  with  scores  of  illustrations,  it  appeals  to  all— the 
boy  of  16 — the  man  of  60;  even  the  girls  are  interested. 

More  than  200  pages  of  real,  live,  red  blooded  matter  of  interest 
to  every  man,  woman,  girl  and  boy  are  found  every  month,  and  no 
expense  or  effort  is  spared  to  give  just  this  sort  of  reading. 
WAR  NEWS  AND  FEATURES:    If  you  are  interested  in  the  conflict  being  waged  across 
the  sea,  subscribe  to  POPULAR  ELECTRICITY  AND  MODERN  MECHANICS.     The  sen- 
sational fighting  now  taking  place  is  interesting,  to  say  the  least,  to  non-combatants.    While 
you  may  not  care  to  be  present  and  witness  the  thrilling  scenes,  the  best  and  safest  method  of 

information  is  a  pictorial  review,  clearly  and  truthfully 
described. 

POPULAR  ELECTRICITY  AND  MODERN  MECHANICS  is  a  pop- 
ular magazine  different  from  any  other.  It  not  only  explains  in  simple 
English  the  progress  which  is  being  made  in  electrical,  mechanical  and 
general  fields  but  in  addition  contains  a  budget  of  valuable  information  on 
mechanical  advice  and  chemical  experiments.  Besides  there  is  a  depart- 
ment devoted  entirely  to  practical  hints  that  may  be  applied  in  the  shop, 
home,  office  and  on  the  farm. 

It  is  an  interesting  and  practical  publication,  catering  to  the  readers 
seeking  diversion,  the  curiosity  of  youth,  and  the  man  seeking  information 
of  practical  nature.    Just  fill  out  the  blank  at  the  left  and  mail  to 

THE  MODERN  PUBLISHING  COMPANY,  32  Union  Square,  N.  Y.  City 


THE  MODERN  PUBLISHING  COMPANY 

32  Union  Square,  N.  Y.  City 


Please  send  sample  copy  of  Popular  Elec 
tricity  and  Modern  Mechanics,  to 


/ ~ 

Give  these  Bolts 
the  hardest  test 
you  know — 


/ 


See  how  they  hold. 
Electricians  and 
Mechanics  like  to 
handle  and  work  with 


CFDr'A  Expansion  Bolts 
ijLDvU  Screw  Anchors 

They  grip  like  a  vise,  cannot  pull  out 
and  are  the  only  really  dependable 
bolts  for  fastening  electrical  fixtures 
and  apparatus  to  brick,  stone  or 
other  hard  surfaced  walls. 

Write  for  Samples  and  Catalog — 
make  your  own  test  and  be  convinced 
of  the  inestimable  value  of  these  bolts 
in  your  work.  They  mean  quicker, 
neater  and  better  work  for  you. 

STAR 

147-149  Cedar  Street,  NEW  YORK 


EXPANSION 
BOLT  CO. 


If  You  Like 

to  Hunt, 
Fish  or  Camp 

You  will  enjoy  the 
National  Sportsman 

Mae:azine,  with  its  160  richly 
illustrated  pages,  full  to  over- 
flowing with  interesting  sto- 
ries and  valuable  information 
about   guns,    fishing-tackle, 
camp-outfits  —  the  best  places 
to  go  for  fish  and  game,  and 
a  thousand  and  one  valuable 
"How  to"  hints  for   sports- 
men.   The    NATIONAL 
SPORTSMAN  is  just  hke  a 
big    camp-fire    in    the   woods 
where  thousands  of  good  fel- 
lows gather  once  a  month  and 
spin  stirring  yarns  about  their 
experiences  with   rod, 
dog,  rifle  and  gun.    All 
this  for  15c  a  copy  or 
$1.00  for  a  whole  year 
with  watch  fob. 

SPECIAL  TRL\L 
OFFER 

Send  us  25  cts.,  stamps 
or   coin,    an<l    we    will 
Bend  jou  the  National 
Sportsman    for    three 
months,  also  one  of  our 
heavy  burnished  Ormolu 
Gold  Watch  Fobs  as  here 
shown,    with   seal   grain 
leather  strap  and  gold- 
plated  buckle. 

NATIONAL  SPORTSMAN,  Inc..  35  Federal  St.,  Boston,  Mass. 
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Be  Manager 

Be  the  man  who  knows — the 

man  who  directs  and  the  man  who  gets 
the  fat  pay  envelope.  Thousands  of  positions 
are  open  in  the  Traffic  Profession.  Recent 
legislation  and  the  Interstate  Commerce  regulation 
have  made  the  Traffic  Expertoneof  the  most  important 
men  in  modern  commercial  life.  Few  men  have  the 
necessary  training.  The  men  who  arc  qualilU-d  are 
making  big  money.  You  can  be  one  of  them  —  yes,  wc 
will  eive  you  just  thekinil  i)f  tI•:unin^r  ^<'ll  reed  rii;lit  in  your 
own  home,  duritie  your  spare  time.  Send  the  coupon  and  find 
oi'.t  about  the  golden  opportunities  that  await  you. 

Traffic  Experts 

Draw  Big  Salaries 

From  $1,500  to  $10,000  a  year  is 

not  out  of  the  ordinary  for  a  Traffic  ^lan.  He 
is  the  big  man  in  modern  business.  It  frequently  hap- 
pens that  the  profitsof  the  whole  concern  depend  upon 
his  knowledge.  No  wonder  big  firms  are  paying  big 
money  and  are  always  looUinK  for  men  who  have  the  practical 
training  FUch  as  you  can  get.  Just  think  of  it— i/oucan  be  one  of 
themostimportantmeniDtbefirm.  The  first  step— send  coupon. 

Positions  Open! 

There  are  over  500,000  shippers  in  the  United 
States  who  need  the  services  of  Traffic  Managers.  The 
question  of  transporting  products  at  the  lowest  cost  has 
become  bo  important  that  shirpers  cannot  afTord  to  get  alorg 
without  you.  The  railroads  nerd  traffic  men.  The  profession  is 
calling  for  you.  Jobs  are  open— big  jobs— you  can  get  one  of  them. 


r 


Send  the  Coupon  ^.  ,„,er.tate 

for  New  Book  /'^^i^^^^^r^ 

Donot  delay  an  instant.  Put  your  name  ^  ui  «/«wn»  \r\A 
and  address  in  the  coupon,  or  a  letter  ^  run  ayne,  lau. 
or  a  post  card  and  get  the  big  new   ^  Gentlemen :  —  Send 

free  book  that  tells  you  about  the  ^  me  absoUitely  free  and 
golden  opporlunitiea  that  await  >  prepaidyournewbookthat 
you  in  our  profepsion.  No  obli-  ^  tells  me  about  the  oppor- 
gations  of  any  kind.  The  book  ^  tunities  for  making  money 
IS  free.    Send  the  coupon  now.    >    jn  tlie  Traffic  Profession. 


Interstate 
Traffic  School  / 

Dept.    1238 
Ft.  Wayne, 
Indiana 


/ 


^    Address .. 


The  Jaws  Hold  the  Screw 

'  while  you  place  and  drive  it.  They 
automatically  release  when  screw- 
head  comes  flush  with  the  work. 
Then  an  extra  half-turn  or  so  sends 
screw  home. 

This  "Yankee"  Ratchet  Screw-driver 
No.  110  has  a  ratchet  movement  that  drives 
the  screw  by  simply  turning  handle  back 
and  forth.  No  grip  and  let  go.  The 
ratchet  shifter  has  three  positions  —  right- 
and  left-hand  ratchet,  and  rigid  adjustment. 

You  can  use  "Yankee"  No.  110  with  one 
hand  while  the  other  holds  the  work  in 
place. — the  blade  remains  securely  in  the 
slot,  the  scn-w  is  held  in  i>erfect  alignment 
with  shaft  of  driver.  Fine  in  cramped  cor- 
ners, in  holes  and  hard-to-get-at  places. 
Makes  a  quick,  easy  job;  as  does  every 
other  of  the 

"YANKEE" 
TOOLS 

Every  part  inside  and  outside  made  of 
highest  grade  materials  and  finished 
with  the  exRcting  care  that  has  made 
the  name  "Yankee"  famous  in  the  tool 


world. 


"YANKEE" 


Ratchet  Screw -Driver 

with  Screw-Holder  Attachment 

No.  110  as  illustrated.  3  ratchet  ad- 
justments. Ratchet  shifter  work- 
ing lengthwise  of  tool. 

No.  Ill,  same,  except  shifter  moves 
across  the  tool. 

5  SIZES  5-ln.  blade,  75c 

3-iii.  blade,  65c        6-in.  blade,  85c 
4-lu.  blade,  70c        8-ln.  blade,  95c 

Your  dealer  can  supply  you 

"  'Yankee'  Tool  Book"  free  for  mechanics  and  householders. 
**  'Yankee'  Tools  in  the  Garage"  for  motorists. 

NORTH   BROS.   MFG.  CO.,  PhUadelphia 
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A  Happy  Marriage 

Depends  largely  on  a  knowl- 
edge of  the  whole  truth  about 
self  and  sex  and  their  relation 
to  life  and  health.  This  knowl- 
edgedoesnotcomeintelligcnt- 
ly  of  itself,  nor  correctly  from 
ordinary  everyday  sources. 

SEXOLOGY 

(Illustrated) 

by  William  H.  Walling,  A,  M.,  M.  D.,  imparts  in  a  clear, 
wholesome  way,  in  one  volume: 

Knowledge  a  Young  Man  Should  Have. 
Knowledge  a  Young  Husband  Should  Have. 
Knowledge  a  Father  Should  Have. 
Knowledge  a  Father  Should  Impiu-t  to  His  Son. 
Medical  Knowledge  a  Husband  Should  Have. 
Knowledge  a  Young  Woman  Should  Have. 
Knowledge  a  Young  Wife  Should  Have. 
Knowledge  a  Mother  Should  Have. 
Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
Medical  Knowledge  a  Wife  Should  Have. 
All  in  one    volume.  Illustrated,   $2.  postpaid. 

Write  for  "Other  People's  Opinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO..  770  Perry  Bidg..  PHILA.  PA. 


KILLED  by 
SCIENCE 


Use  the  wonderful  bacteriological  Preparation  — not  a 
poison,  harmless  to  human  belngrs  and  animals 
other  than  rodents.    Rats  and  Mice  die  in  the  open. 

Easily  prepared  and  applied. 

DANYSZ  VIRUS 

HOW  MUCH  TO  USE:  A  small  house,  1  tube;  ordinary  dwell- 
ing, 3  to  6  tubes.  One  to  two  dozen  tubes  for  large  stable 
wi  th  hay  loft  and  yard.  Factories  and  warehouses,  one  dozen 
tubes  for  each  5000 sq.  feet  of  floor  space.  Prices:  one  tube, 
75  cents;  three  tubes,  $1.75;  six  tubes,  $3.25;  one  dozen,  $6.00. 

VIRUS  UMITED.  Inc..  72  D  Front  Street,  NEW  YORK 


Look  So  Futthet 


Typewriters  of  all  standard  makes— rebuilt  in 
our  factory  by  improved  and  exclusive  "Young 
Process."     As  good  as  new,  look  like  new, 
wear  like  new— thoroughly  tested  and  guaran- 
teed.   Yet  our  big  output  enables  prices  as  low 
as  $10  and  up.    Or.  let  ua  rent  you  any  machine  you  want,  allowing  rental 
to  apply  on  purchase  price.     With  thia  biit  house  you're  sure  of  a  square 
deal— sure  of  the  best  writing  and  best  wearing  typewriters.    So  Send  lor 
our  big  new  booltlet  and  generous  speciiil  ofrer--NOW. 
VOUNG  TYPEWRITER  CO.,  Dept.    116,  CHICAGO,  ILU. 


LOST  RADIUM 


HE  ancient  tale  of  the  miser 
who  lost  a  precious  jewel  and 
went   hunting   for   it   with   a 


T 

I  lighted  candle  in  every  nook 

and  cranny  of  the  house,  is 
quite  outdone  by  some  recent  reports 
concerning  lost  radium. 

In  Charlottenburg,  Germany,  a  tube  of 
radium  worth  five  thousand  dollars  was 
borrowed  by  the  management  of  a  sani- 
tarium. After  its  use  it  was  carelessly 
thrown  into  the  sink  by  an  ignorant 
nurse.  The  Charlottenburg  waterworks 
and  several  of  the  connected  canals  were 
searched.  Three  machines  in  the  pump- 
ing station  were  removed  and  searched. 
The  radium  was  not  found.  The  man- 
agement of  the  sanitarium  has  now  the 
doubtful  pleasure  of  paying  not  only  for 
the  borrowed  radium  but  also  for  the 
searching  of  the  Charlottenburg  water 
system. 

Two  other  accidents  of  like  character 
turned  out  more  fortunately.  In  a  Mu- 
nich hospital  a  tube  of  radium  valued  at 
twenty-three  thousand  marks  (five  thou- 
sand seven  hundred  fifty  dollars)  was 
thrown  into  the  garbage  and  collected  by 
the  garbage  wagon.  Notice  was  immedi- 
ately given  to  the  sorting  station  at  Puck- 
heim  near  Munich  and,  luckily,  the  tube 
was  found. 

In  a  Strassburg  deaconess'  home,  a 
patient  had  the  misfortune  to  swallow  a 
radium  tube  worth  twenty-five  thousand 
marks  (six  thousand  two  hundred  fifty 
dollars).  The  radium  had  been  fastened 
inside  the  mouth  and  was  to  remain  there 
for  seventy-two  hours.  It  was  possible 
by  the  immediate  administration  of 
powerful  remedies  to  free  the  patient 
from  the  foreign  body.  No  harm  result- 
ed either  to  the  patient  or  to  his  costly 
meal. 

A  valuable  tube  was  recently  lost  while 
it  was  supposedly  strapped  securely  to 
the  body  of  a  girl  in  a  Chicago  hospital. 
Search  was  kept  up  for  weeks  and  many 
X-ray  photographs  of  the  patient  were 
taken,  but  it  was  never  found. 
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The  amount  of  steady  power  an  engine  willdeveloj)  on 

a  given  quantity  of  fuel  is  a  matter  of  greater  importance 

than  the  price  of  the  engine.  Considering  the  small  amount 

of  fuel  used  inanysizeof  WITTE  engine  to  give  its  full  rated  H-P,  y 

could  afford  to  pay  more  than  my  present  low  prices.    However. 

the  first  cost  of  a  WITTE  is  considerably  le<*  than  any  other  Btrict:y 

hiprh  grade  engine  of  the  same  H-P  rating.    When  it  comes  to  dur- 

alHlity  and  ease  of  operation,  no  engine  can  show  a  better  record,  no 

matter  what  its  price. 

A  comparison  of  my  prices  with  those  of  other  strictly  high 
errade  engines  shows  the  big  saving  I  make  i>ossible  to  pvery  engine 
buyer,  A  study  of  how  WITTE  engines  are  made  will  show  their 
advantages  over  other  engmcs. 


y^^^        "^■^^'^2,4,6,8.12,16 
Kerosene        _  and22H-P.  Burns 

Engine — Stationary  Kerosene,  Distil- 
late, Solar  Oil  and  all  fuels  of  likegnides. 
Abo  Gasoline,  Naphtha  and  Gas. 
Portable  Kerosene  Knginca 
io  all  above  sizes. 


WITTE  Gaioliiie  and  Naphtha  Engiae— 
Stationary  Sizes:  2,4,6,8. 12. 16and22H-P. 
Shown  mounted  on  iron  sub-base  which 
makes  a  permanent  foundation  where  it  is 
impracticable  to  use  masonry  construc- 
tion. Portable  Gasoline  £ngmes 
in  all  sizes  above  given. 


WITTE  Engines 

Kerosene,  Gasoline,  Distillate  &  Gas 

Sold  Only  Direct  From  My  Factory  To  Users 

1  have  a  natural  gas  well  which  furnishes  us  free  power,  heat  and 
light— a  big  saving  in  manufacturing  cost.  For  the  past  27  years  my  one 
aim  has  been  to  produce  an  engine  which  would  develop  the  greatest 
possible  amount  of  steady  power  from  the  lowest  possible  consumption  of 
fuel.  Notice  the  length  and  thickness  of  the  base  which  gives  plenty  of 
foundation  grip  and  insures  steady  running  withoutdestructive  vibration. 
It  also  permits  fullest  use  of  force  of  each  fuel  charge.  The  WITTE  is 
perfectly  balanced  and  properly  proportioned  in  all  its  parts— no  excess 
friction  to  overcome— the  highest  possible  percentage  of  fuellis  converted 
into  directly  transmittable  power.  All  WITTE  engines  have  detachable 
cylinders,  4-ring  pistons  instead  of  the  usual  3-rings,  automobile  style 
vertical  valves,  automatically  controlled  automobile  ignition,  double 
weight,  extra  sensitive  and  positive  governors  and  other  merits  without 
which  no  engine  can  now  be  really  high  grade^ 

Note  These  Latest  WITTE  Prices: 

Liberal  S -  Year  Guarantee  On  Efficiency  and  DurabUitym 

2  H-P  Stationary  $34.95  Portable  $40.95 
4  ••  "  69.75  *•  82.80 
e  ••  ••  99.35  "  141.80 
8     "                 *             139.65             "           190.40 

12     "  ••  219.90  *  279.80 

IS     ••  "  298.80  "  378.70 

22      ••  "  399.65  **  483.15 

Saw-Rigs.  6  H-P  $173.80;  8  HP  $227.10;  12  HP  $324.50 

My  Free  Book  Makes  The 
Whole  Engine  Question  Plain 

You  should  send  for  a  copy  of  this  book  before  you  decide  upon 
any  make  or  size  of  engine.    Tells  you  how  to  pick  out  the 
engine  that  is  best  suited  for  your  work;  how  to  judge  any 
engine,  and  all  about  my  Direct-from-Factory  Selling  Plan. 
You  can  have  any  WITTE  engine  you  like. 
Portable,  Stationary  or  Saw-rig  style, 
on  easy,  reasonable  terms  if  you  wish— and  every  WITTE  is  sold  with 
a  positive  5- Year  Guarantee.     Just  mail 
coupon  today  for  the  whole  interestinff 
WITTE  Engine  story. 

ED.  H.  WITTE,  Witte  Iron  Works  Co., 
2121  Oakland  Ave.,  Kansas  City,  Mo. 

FREE  BOOK  COUPON  J 

ED.  H.  WITTE,  Witte  Iron  Works  Co.  | 

12121  Oakland  Ave.,  Kansas  City,  Mo.  ■ 

Without  cost  to  me,  and  with  no  obligation  on  my  part,  I  should  I 
like  to  receive  your  latest  and  finest  E^ine  Bocdc,  and  to  investigate  * 
your  New  Liberal  Selling  Plan.  ■ 


WITTE  Engine— On  Skids 

Sizes:  2,4.6.8  and  12  H-P.  Completely 
Belf-contained.  Either  Kerosene 
Gasoline  Engines  furnished  in 
this  style  as  well  as  on  iron  base. 
Every  WITTE  Engine  of  what- 
ever style  is  shipped  complete 
ready  to  run. 


Famous 
WITTE  3-In-l  Rig 

Sizes:  6,  8  and  12  H-^  .  

1— Complete  Portable  Saw-rig;  2— With 
saw  frame  and  table  removed,  a  com- 
plete Farm   Portable;  3— Dismounted 
you  have  a  complete  Stationary  En- 
gine.   Kerosene  and   Gasoline  En- 
gines furnished  this  style. 


NAME. 


i  ADDRE£ 
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15Pa  Month 


THAT'S  the 
ordinary  salary 
for  a  Draftsman. 
Hundreds  making 
much  more.  I  have 
trained  hundreds  of 
men  —  given  them 
tiie  practical  in- 
struction that  they 
needed.  I'll  help  you. 

Voff 

Can  Do  It 

Yes  —  YOU  can 

become  a  drnftsman. 
I  will  give  you  prac- 
tical instruction  —  the 
kind  that  the  big  firms 
are  demanding—  right 
in  yourown  home.Start 
now!  Tlie  first  step  is 
to  send  me  the  coupon. 

Chief  Draftsman  ?o'^^e"4;'.:£; 

I  am  Chief  Draftsman  of  a  large  and  well 
known  company.  For  over  20  years  I  have  been  doing 
tlie  highest  paid  drafting  work  and  I  know  just  the 
kind  of  training  that  the  big  firms  are  demanding. 

Positions  Open  Now 

Right  now  —  this  very  minute  —  there  are 
many  positions  open.  Tliere  is  lots  of  room  at  the  top. 
I  got  there  myself  but  have  found  all  around  incompe- 
tent men  holding  poor  positions.  They  had  not  been 
trained  right.  The  thing  I  want  to  do  is  to  train  you  in 
the  practical  way  you  ought  to  be  trained.  YOU  can 
start  toward  one  of  the  big  jobs  soon  if  you  will  merely 
send  me  your  name  on  the  free  coupon  below.  Noobli- 
gationsofanykind.  Writetoday. 

Free  Outfit! 

I'll  give  you  this  com- 
plete $15.00  outfit  free.  Practical 
regular  working  instruments — 
just  the  kind  I  use  myself.  Given  to 
you  absolutely  free.  Send  the  coupon. 


Send  the  Coupon  yC^ 

for  Big  New  Book  /  ^"«'"'"' 


Send    me  your  name  and 
address  on  the  coupon  or  a  letter 
or  a  post  card  and  I  will  send 
you  absolutely  free  and  prepaid 
the   new   book,  "Successful 
Draftsmanship."    No  obliga- 
tions.  Don't  delay  an  instant 

your  opportunity  is   at 

hand.  The  coupon  starts 
you  up  the  ladder  to  suc- 
cess.   Send  it  NOW 


/ 


Draftsman  Dobe 

Jnglnear's  Equipment  Co. 
Olv.  1238.       Chicago,  III- 

Without   any  obligation 
to  me  whatsoever,  please 
mail  your  book  "Successful 
Draftsmanship,"     and    full 
particulars    of   your   liberal 
'Personal  Instruction"  offer 
to  a  few  students.    It  is  under- 
stood that  I  am  obligated  in  no 
way  whatever. 


/ 


/ 


Chief  /    Nama..., 

Draftsman  Dobe   / 

Engineer's  ^ 

Equipment  Co.   /   Address 
(\nc.i  I 

Div.  X238  • 

Chicaso,  III.   / 


MARBLE  LIGHT 

IT  has  been  known  for  a  long  time 
that  marble  in  thin  layers  is  trans- 
parent, and  that  colored  marble 
gives  beautiful  effects  when  used  for 
diffusing  artificial  light.  It  was 
necessary,  however,  to  make  these  mar- 
ble sheets  so  thin  that  for  years  it  was 
impossible  to  utilize  them  for  practical 
purposes.  An  engineer  of  Hamburg  has 
recently  discovered  a  process  by  which 
it  is  possible  to  use  marble  plates  from 
one-eighth  to  three-quarters  of  an  inch 
in  thickness.  The  transparency  of  these 
plates  for  electric  lamps  is  greater  even 
than  that  of  frosted  glass.  The  plates 
are  brilliantly  polished  on  both  sides  and 
soaked  with  different  oils  under  high 
pressure.  This  method  is  not  expensive 
and  the  plates  are  very  durable,  while 
the  color  effects  are  more  beautiful  on 
account  of  the  greater  thickness  of  the 
plates. 

Researches  made  in  the  State  Physical 
Laboratories  in  Hamburg  have  revealed 
interesting  facts  which  show  that  mar- 
ble plates  or  globes  are  to  be  recom- 
mended not  only  on  account  of  their 
cheapness  but  for  their  hygienic  effects 
as  well.  The  light  diffused  by  these  plates 
is  exceedingly  agreeable  to  the  eyes, 
being  much  better  in  this  respect  than 
that  of.  other  artificial  lights.  Several 
experiments  have  been  made  in  order  to 
find  the  reason  for  this  phenomenon,  but 
it  was  not  discovered  until  carefully  con- 
ducted heat  measurements  showed  that 
the  heat  radiation  of  the  lamps  behind 
frosted  glass  was  from  three  to  six  times 
as  great  as  that  of  the  lamps  behind  the 
impregnated  marble  plates.  As  heat  rays 
are  hard  on  the  eyes  and  have  a  fatiguing 
influence,  the  agreeable  sensation  in  using 
"marble  light"  is  probably  due  to  the 
small  heat  radiation.  This  enables  the 
use  of  smaller  lamp  units  than  otherwise 
would  be  necessary. 

"Marble  light"  has  been  introduced  in 
Germany  and  is  already  used  there  on 
steamers,  in  offices,  shops,  hospitals,  and 
residences. 
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GENUlNE^clJ^ 


"Heart'*     Deiire"  — 

from  painting  byl'utiihyn 
Slanlaws.  Keproducuu 
on  rover  of  our  Ue  Lux. 
Diamond  Book  inBcolors. 

Thi«  14K.  Solitaire 

ens affement  rinsr  ia  hand- 
in  ilie  in  our  own  factory, 
llK.  solid  (rold;monntini' 
Is  priced  at  fac-  ^O  7c 
tory  coat ♦•>•  *•' 

No.  1SD001 

Price  .-omplete  with 
1  8C.  di  I..  tll.OO.    1-4C. 
dia..  tSl.SS.     l-2r.  dm.. 
tiS.rS.  IC.  dia.,  tlOl.SS. 


nA  I4or»'a  »li<»  Roitann*    We  import  dir»c«;  thus  wipe  out  3  middlemen:  whole- 
a  nere  S  ine  IVeaSOn.   g„ier,  broker  and  jeweler;  aav  yiu  their  prnliu  and  1 


lita  you  lo  aee  before  you  pay  i 


WONDERFUL  MONEY  BACK  GUARANTEE  ?°"'aryou'fuTr;,Vi7e         

in  c:i8h  leBR  10  pf-r  cent,  nny  timo  within  oneyear:  to  allow  full  price  in  txchang^uX  any  timel     Certifies  carat 
weisht  and  quality  to  prove  you  vet  fullest  value  lor  your  mouey. 

Never  a  time  like  NOW!  Iti^ 

up  hijfher  than  ever  becau^i-  of  tlie  war.  Buy  now 
bi-fore  inrreaapfi  cohIh  compel  ua  to  raino  our  prices. 
Greatest  opportiiniiy  in  nil  hi^tor^y  to  nmki*  a  dia- 
mond investment,  Alwnya  Bvubu  Carat  Wrifjht! 
All  jewel-  ra  buy  6v  thf  rnrnt:  Basch  Ftnnda  almost 
alone  in  nellinR:  by  rn rat  w^i "A (.  1st  root  her  wny  can 
you  be  auie  of  settinir  fulUstvalae  for  your  money  1 


L.  BASCH  &  CO..  oept.  X-2S5.  State  and  Quincy  Sts..  CHICAGO 


-^^^^^^^     No. 
^^^^^^^k    bolid 
^^^^^^^  cufT 

^^^SDH^B  $  >  V  a  I  u  e  . 
^PT^'^Bp  i.u  per 
W^  ^Pair$l,75 


128  Page  DE  LUXE  DIAMOND 

■      ~     iihvr  ~ 
I  i.lu 
tains  fact!*  by  recotrr'ized  ex-' 
buy  diamon')^  intelliffemly. 
i^amitt.'d   by  ill  the   vreateBt    Diamond   snd 
Jewelry  book  ever  produced.      Write   letter 
or  poetal. 


When  You  Ink  Your  Drawings 

why  be  satisfied  with  a  pen  that  has  to  be  refilled  constantly,  vyith 
a  waste  of  time  and  efFort  ?  No  reason  why  you  should,  since 
you  can  get  a  successful  fountain  pen  for  drafting — something  you 
surely  have  wanted  for  a  long  time. 

Smith's  Fountain  Drawing  Pen 

is  a  positive  success.  It  saves  time  and  ink,  and  enables  you  to  concentrate  on  your 
work  without  wasting  time  in  getting  ready.  The  reservoir  is  self-filling — has  a 
generous  capacity  (about  1000  ft.  of  line  at  one  filling),  and  best  of  all,  the  ink  will  flow 
at  exactly  the  rate  you  want,  without  clogging  up  the  feed  tube.  When  the  nibs 
need  cleaning,  a  quick-opening  device  makes  it  easy. 

The  price  is  only  $5.00   (leather  sheath  seventy-five  cents  extra).     This  pen 
will  pay  for  itself  many  times  over  in  greater  efficiency  and  saving  of  time. 

Write  for  descriptive  circular 


Drawing  Materials 

Mathematical  and 

surveyinq 

Instruments 

Measuring  Tapes 


KEUFFEL  &  ESSER  CO 


NEW  YORK 

1  27  FULTON  ST. 


general  office  and  factories 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 


FOR  LIQUOR  AND  DRUG  USERS 

A  scientific  treatment  by  specialists  in 
authorized  Keeley  Institutes  only. 

FOR      INFORMATION      WRITE     TO 
FOLLOWING  KEELEY  INSTITUTES: 


Birmingham,  Ala. 
Hut  Springs,  Ark. 
Atlanta,  Ga. 
Dwleht,  III. 
Marion,  Ind. 
Flalnfleld,  Ind. 
Crab  Orchard.  Ky. 
Portland,  Maine 


Columbia,  S.  C. 

Dalla*,  Texas 

Salt  Lake  Cllr,  I'tah 

Seattle,  Wash. 

Waukesha,  Wis. 

Pittsburg,  Pa..  4240  FUth  Ave. 

Philadelphia.  Pa..  812  X.  Broad  St. 

Oklahoma  CltT,0kla.,918K.StUei>3t. 


San  Kranolsro,  Cal..    Donglas  Bide.    Winnipeg,  Man. 
Los  An|>oles,  Cal.,  Marsh-lStrone  lildg.  Guatemala  CItj,  Gnat. 
Greensboro,  N.  C.  Pnebla.  Mexico 

Columbus,  Ohio  London,  England 


KNOWN 

ALL  OVER  THE 

WORLD  AS  THE 

SUCCESSFUL 

SAFE 
TREATMENT 
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Jewel  % 

Burlington  ^^ 

The  Master  Timepiece  Now  Sold  Direct  for  Only 

The  Superb  Burlington  Watch — adjusted  to  positions,  adjusted 
to  temperature  and  adjusted  to  isochronism — now  at  the  direct  rock-bottom 
price — the  same  price  that  even  the  wholesale  jeweler  must  pay — and  in  order  to 
encourage  everybody  to  secure  this  watch  at  once,  pay  this  rock-bottom  price, 
either  for  cash  or  $2.50  a  month  on  this  great  special  offer.  We  send  the  watch 
on  approval,  prepaid.  You  risk  absolutely  nothing — ^you  pay  nothing,  not  one  cent, 
unless  you  want  this  exceptional  offer  after  seeing  eind  thoroughly  inspecting  the  watch. 

Newest  Ideas  in  Watch  Cases 

The  triumphs  of  master  goldsmiths  are  yours  to  choose  from 

on  this  great  special  offer.    Write  today  for  catalog  and  see  the  handsome 

iaaannaMa.1     illustrations  in  full  color.  Notice  especially  the  Inlay  Enamel  MonO' 

'V     grams.  Block  and  Ribbon  Monograms,  Diamond  Set,  Lodge, 

Burlington      \     French  Art  and  Dragon  Designs,   Etc,  Etc,    O^en  face  or 

Watch  Co. 


-^    French  Art  and  Dragon  Designs,  Etc,  Etc, 

\      hunting  case,  ladies*  or  gentlemen's  12  and  16  sizes, 

19thSt&MarshalIBIvd     \ 
Dept.1238    Chicago. III.    \ 


Please  send  me  (without  obli-     ^ 
eations  and  prepaid)  your  free      ^ 
Book  on  watches  with  f  ul  I  explana-     ^ 
tion  of  your  cash  or  $2.50  a  month     ^ 
offer  on  the  BurUnston  Watch.  \ 


Kccme^ 


Address.. 


Watch  Secrets 


Explained  in  Our  Book ! 

k    Learn  the  inside  facts  about  watch  prices  and 

V      the  many  superior  points  of  the  Burlington  over 

V     double-priced  products.    Just  send  the  coupon  or 

\     a  letter  or  a  posted.    Get  this  offer  while  it  lasts. 

\   BURLINGTON  WATCH  COMPANY 

\.    19th  Street  and  Marshall  Blvd.— Dept.  1238K;iilcago,  111. 
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"^^  ^  Dodd-Mead&Cp-Publishers    „^^^_^^^ 

:amerjic/^  ^I^tll  )AMERi<a;; 

Intcmaliona 
Encudopjcdla 

Second  Editioim 

Editors  (   FRANK  MOORE  COLBY,  M.A. 

of  the  \    TALCOTT  WILLIAMS,  LL.D.,  L.H.D.,  LItt.D. 

Second  Edition  (.  Director,  School  of  Journalism.  Columbia  University 

THIS  CHRISTMAS 

THE  GIFT  OF  GIFTS 

is  the  New  International  Encyclopaedia,  Second  Edition.     Revised,  Re-written  and  Enlarged 
by  three  whole  volumes,  it  is  the  most  recent  and  comprehensive  encyclopaedia  in  existence. 
This  great  work  has  always  been  a  favorite  holiday  gift  to  those  one  wishes  to  aid  and  honor  most. 
This  year,  the  unparalleled  demand  for  latest  authentic  information  makes  it 

AN  ABSOLUTE  NECESSITY 

More  things  are  happening:  now  in  a  week  than  used  to  occur  in  a  decade.    The  general  reference  works  of  yesterday  are 
already  obsolete  on  important  subjects.    Upon  current  momenioxui  happenings,  they  are  necessarily  silent. 

The  New  International  Encyclopaedia  is  being  published  NOW.  In  it  are  articles  on  live  subjects  mentioned  in  news- 
paper dispatches,  and  on  its  maps  may  be  located  cities,  rivers  and  places  made  prominent  by  the  present  war.  Its  informa- 
tion is  strictly  impartial.    Where  questions  are  in  dispute,  both  sides  are  presented.    Then  the 

War-Created  Opportunities  and   Responsibilities 

must  be  handled  with  energy  and  the  judgment  dependent  on  exact  and  latest  knowledge. 
The  New  International  Encyclopaedia  will  supply  you  with  the  latest  facts  on  every  subject,  new  and  old. 

Can  you  imagine  a  more  splendid  gift— for  yourself  or  anyone  else?    And  it  may  be  paid  for  monthly 

It  will  contain  about  80.000  more  articles  than  any  other  standard  encycloijsedia.  With  each  important  article  is  printed  a  list 
of  the  latest  books  on  that  subject,  thus  directing  the  reader  to  investigation  of  the  subject  beyond  the  encyclopaedic  province. 

A  Special  Low  Price  if  You're  Quick 

It  is  solely  for  introductory  purposes,  and  you  must  subscribe  TVyf  A  T  T       TT  U  17      f^  f\  11  "O  f\  KH 

immediately  to  get  it.    The  immense  cost  of  production  will  iVl/\l  JL/      L  t\  Ej     \ji\J  \J  ST  \J  ri        -^, 

necessitate  an  T'/^TVA'V  O/     '^•^' 

Early  Increase  in  Price  A  U  Uf\.  I  ^  ..■        iw4 

So  Order  Promptly  if  you  wish  to  purchase  the  encyclo-  [?^.     f""    information    regarding      q/ 

paedia  at  the  lowest  price  at  which  it  will  ever  l)e  offered,  this   splenaid    otier,    the    very        U/     Dodd  Mead 

and  if  you  wish  to  insure  delivery  in  time  for  Christmas.  easy  terms  of  payment,  the      ^/        &  Company 

24  Volumes  80,000  Articles  20  000  Pages  cash  discount,  the    unique    ^/  Publishers 

New  Maps    New  Illustrations    New  Type  ThrouKhout  character   and   scope    of        ^/        449  Fourth  Ave. 

Additional  Volumes  Ready  in  December  H^^.,.^  •"  ®  *  *    Second    jV/  ^^^  York  City 

r^.  .     ^  Edition.  ^y.-- 

Printed  on  Thin  Paper  made  especially  for  this  edition—  ^.••' 

light,  opaque,  strong.     It  won't  crumple.  DODD,    MEAD       o    ••''         Send  me  full  information 
And  a  Soecial    Library  Edition  on  regular  book  paper.  &  CO.  «$> V'      pnlfion '^f  th^^'.w  t^Trr** 

bound  in  library  buckram,  practically  in  accordance  with  PublUhers  ^  ••■        n«^.^r^nTp«U^?«^«Ti-  ifth 

the  specifications  of  the  Binding  Committee  of  the  Amer-  ^^„  i;  "'"»*"^"       ^    V         .  nat  onal  Encyc  opsedia.  with 

ican  Library  Association.  e     i     "«  ^mer  ^^  Fourth  Av.  ^ /  details  of  special  price,  etc. 

The  Most  Liberal  Terms  of  Payment      ""'"  ^°'''^  ^       n^""* - 

can  be  arranged  if  you  do  not  wish  to  pay  cash  S^^-''  Occupation _ 

Free  Research  Bureau  ^ /'      Bu8.Address _ 

Each  subscriljer  to  this  Second  Edition  will  become  a  mem- 
ber of  our  International  Research  Bureau  and  may,  without  .••**         Residence ......__ 

expense,  consult  this  bureau  freely  on  any  subject  of  interest 

found  in  reading  or  conversation.  ••"         Town. State _ 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


Technical  World  Magazine 

Contents  for  December,  1914 


Cover  Design   . .     .    John  B.  Woodruff 
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TY/'^    ^ight    call   this    an    ^^  At 
i/J/        Home''  number,  so  directly  is 
it  associated    with    American 
life,     ^^Rediscovering  America''  is   an 
intimate  study  of  the  pleasantly  surpris- 
ing things  we  have  in  our  own   land. 
You  will  find  this  article  a  welcome  relief 
from   the  stories   of  sa?iguinary   battles, 
fi^om  the  pictures  of  smoking  ruins,  that, 
just  now,  make  Europe  seem  to  us  the 
Continent  of  Horrors, — The  Editors, 


r^J 


REDISCOVER- 


By  AC. 


A   YEAR    ago    you    could    have 
/%     talked    your    head    off    about 
/    \   America  having  a  Riviera  of 
j       %      her  own   in   California,   an- 
other  in  Florida,  a  third  on 
the    Pensacola    side    of    the    Gulf    of 
Mexico,   and   a   fourth   off   Galveston. 
For    one    American    who   visited    home 
Rivieras     two     set     forth     for     Euro- 
pean seas  and  skies.    In  vain  you  could 
have  pointed  out  that  there  were  more 
unclimbed   peaks   in   Glacier   National 
Park,  in  Colorado,  or  in  the  Canadian 
Rockies  than  in  a  dozen  charted  Switz- 
erlands,  and  that  two  Americans  broke 


•OPYfllGHT UNO 


Where  the  Trees  Are  Draped 

The  clinging  ©055  <ii  the  Florida  country  wake?  sylvaP  sveny^?  of 
the  roads. 


their  necks  abroad  for  one  who  at- 
tempted to  climb  at  home.  You  were 
told  that  America  lacked  the  pic- 
turesque, lacked  the  human,  lacked  the 
historic.  You  might  have  grown 
apoplectic  disproving  each  statement. 
American  tourists  neither  heard  nor 
heeded  you.  They  headed  for  European 
resorts  as  fast  as  steamers  sailed. 

One  year,  when  there  were  sixty 
thousand  round-trip  tickets  sold  to  the 
Pacific,  there  were  two  hundred  five 
thousand  round-trip  tickets  sold  to 
Europe.  Sir  George  Paish,  the  great 
statistician,  estimated  that  each  of 
these  American  tourists  spent  an 
average  of  $1000.  Many  spent 
only  $400;  but  many  spent  more 
than  $5000 ;  and,  what  with  travel 
junkets  and  clothes  and  trinkets, 
he  figured  the  average  at  one 
thousand  dollars — or  a  round  ex- 
penditure of  two  hundred  million 
dollars  a  year  by  American  tour- 
ists in  Europe.  The  thing  be- 
came endemic  and  epidemic.  It 
grew  to  the  proportions  of  an 
unconscious  conspiracy — a  con- 
spiracy to  make  you  want  to  see 
Europe  more  than  you  wanted  to 
see  America.  It  came  pouring  in 
on  you  in  advertising  circulars 
at  the  breakfast  table — how 
cheaply  you  could  "do"  Europe, 
how  much  there  was  to  see,  how 
easily  one  tourist  agency  could 
pick  you  up  and  pass  you  on  to 
another.  You  caught  it  in  your 
morning  paper.  There  were  ten 
advertisements  of  round-trip 
tours  to  Europe  for  one  in  Amer- 
ica. The  Northwesterner  went 
to  Europe  to  get  away  from 
the  cold;  the  Southwesterner 
to  get  away  from  the  heat;  and 
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"In  the  desert  are  ranch  houses,  where  you  can  board  at  two  dollars  a  day;  or.  if  you  take  your  own  provisions,  you  can 

sleep  under  your  own  tent,  under  the  stars,  or  in  one  of  the  prehistoric  caves." 


the  Easterner  for  styles  and  clothes  ;  while 
the  Middle-Westerner  went  to  Europe  for 
culture,  with  a  club.  When  you  came  to 
buy  tickets  you  found  that  the  steam- 
ship agents  were  allowed  a  latitude  as 
to  rates  and  commissions  quite  impos- 
sible to  agents  of  all-rail  American 
lines.  You  quoted  a  $105  all-rail  excur- 
sion rate  to  the  Pacific  and  back.  The 
steamship  agent  countered  with  a  rate 
of  $75  to  Europe.  That  was  not  return ; 
but  it  included  berth  and  meals,  which 
the  rail  rate  did  not.  Likewise,  it  did 
not  include  soap  and  towels  and 
"coals",  which  they  never  sell  in 
Europe  in  large  enough  quantities  to 
be  massed  as  "coal";  but  the  boat 
seemed  cheaper;  and  you  bit. 

When  you  ask  why  two  Americans 
have  toured  Europe  for  one  who  has 
toured  his  own  land,  you  are  handed 
out  a  lot  of  diligently  circulated  coun- 
terfeit excuses : 


It  costs  more  to  go  West  than  to  go 
abroad. 

America  lacks  the  picturesque,  the 
historic,  the  human. 

Game  has  been  killed  off  in  the 
West ;  no  more  good  hunting  or  fishing. 

No  good  motor  roads. 

The  West  does  not  want  invalids. 

Does  it  cost  more  to  go  West  than 
to  go  abroad?  Yes,  if  you  stay  at  $2.00 
a  day  pensions  in  Europe  and  $5.00  a 
day  hotels  in  America  it  will  cost  more  ; 
but  unless  you  strike  away  from  the 
line  of  railroads  and  hotels  in  America 
you  will  never  see  the  real  West  at  all. 
You  will  only  see  hotel  rotundas  that 
are  weak  imitations  of  the  East.  Strike 
away  from  the  beaten  trail,  and  you 
can  live  on  $1.00  to  $2.00  a  day  in  the 
very  center  of  the  most  picturesque 
parts  of  the  West.  Here  you  can  break 
your  neck  climbing  peaks  which  have 
never  felt  human  tread,  or  catch  more 


Adobe  Dwellings  of  the  Hopi 
Indians   Beckon  to  the  Trav- 
eler   WITH   A    Mystic    Finger 
OF  the  Past 


Over  the  Crest  of  the 

Cascades 

"Is  it  to  be  the  sea,  the  mountains, 

camping,    hunting,    motoriQg',  pr 

climbing?    Pick  your  stamping 

groundl" 
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trout  than  you  can  lie  about. 
From  the  Middle  West  to  the 
backbone  of  the  Rockies  will  cost 
you  $30  railroad  fare  one  way. 
You  can  not  go  half  way  across 
the  Atlantic  for  that.  If  you  stay 
in  a  Western  hotel  in  the  heart 
of  a  Western  city  you  will  see 
no  more  of  the  West  than  if  you 
had  gone  to  Europe.  Choose 
what  you  are  going  to  do  on 
your  tour.  Is  it  to  be  the  sea, 
the  mountains,  camping,  hunting, 
motoring,  or  climbing?  Pick 
your  stamping  ground  !  For  the 
sea — Galveston,  Pensacola,  San  Diego, 
Monterey,  Santa  Barbara.  If  you  stay  at 
$5.00  a  day  hotels,  of  which  there  are 
plenty,  your  trip  will  cost  you  as  much 
as  in  Europe;  but  in  each  of  these 
places  you  can  board  privately  at  $2.00 
a  day,  or  you  can  rent  a  cottage  and 
live  at  $20  to  $30  a  month,  according 


to  the  number  of  people  in  the  house. 
I  have  done  all  three,  and  fared  better 
keeping  house  at  a  maximum  of  $25  a 
month  for  each  person  in  the  house 
than  at  $5.00  a  day  in  a  palatial  hotel. 
If  you  are  going  to  the  mountains  to 
hunt  and  camp  do  not  waste  time  in 
an  expensive  hotel.    Choose  where  you 
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forest 


are  going  to  hunt  and  camp  and  climb. 
The  Canadian  Rockies,  Glacier  Na- 
tional Park,  Mt.  Rainier,  and  Colorado 
are,  of  course,  only  suitable  for  a  sum- 
mer holiday.  If  you  are  going  for  a 
winter  holiday  you  must  go  to  the 
yellow-pine  forested  mountains  of  the 
Desert,  although  it  will  be  news  to  the 
globe-trotting  American  to  be  told 
there  are  forested  snow-capped  moun- 
tains in  the  Desert.  Here,  if  you  want 
to  avoid  $5.00  a  day  for  hotel,  or  $5.00 
a  day  for  a  camp  outfit,  you  would 
better  get  in  touch  with  the 
ranger  of  the  district,  as  all  these 
regions  are  under  the  administra- 
tion of  the  Forestry  Department. 
The  local  ranger  will  probably 
place  you  at  some  little  mountain 
inn  where  you  will  not  spend 
more  than  $1.50  a  day ;  or,  if  you 
prefer  it,  he  may  rent  you  a  tent 
and  a  $1.50  camp  stove,  and  you 
can  forage  for  yourself.  You 
can  sometimes  hire  tented 
wagons  and  meander  with  your 
family  over  the  mountain  trails 
for  a  month.  I  have  met  fami- 
lies so  holidaying,  journeying 
from  Colorado  to  Wyoming,  or 
from  New  Mexico  to  Montana, 
camping  at  night  where  they 
pleased,  fishing  where  they  found 
trout  streams,  and  hunting  ac- 
cording to  open  season.  On  such 
a  trip  you  will  spend  less  money 
in  a  summer  than  in  a  European 
hotel  in  a  month. 

For  motoring — let  it  be  put 
down  here  explicitly — there  is 
not  a  region  of  scenic  splendor 
in  the  West  where  you  cannot 
travel  to  the  very  edge  in  a  mo- 
tor. A  scenic  motor  highway, 
most  of  it  above  cloud  line,  now 
runs  from  Texas  to  Colorado. 
For  color  and  wonder  and  pic- 
turesqueness  and  out-of-doors, 
and  an  atmosphere  that  is  sheer 
tonic,  nothing  can  beat  the 
Painted  .  Desert  and  the  Grand 
Canyon.     For  canoeing  nothing 


excels  the  blue  rivers  and  lakes  in  that 
land  of  sky-water  and  green  forests, 
Canada. 

How  are  you  to  negotiate  the  Des- 
ert? Can  you  plunge  right  in?  That 
is  exactly  what  you  have  to  do,  but  do 
it,  of  course,  under  the  guidance  of  a 
forest  ranger  or  local  stage  driver. 
Never  attempt  the  Desert  alone.  Wind 
storms  may  hide  the  trail  under  dust 
fine  as  flour,  and  your  guide  must  know 
where  to  find  water  springs.  In  the 
Desert  are  ranch  houses  where  you  can 
board  at  $2.00  a  day;  or,  if  you  take  in 


Watered  by  the  Snowcaps 

Most  wonderful  of  all  waters  are  the  lakes  which  reflect  in  their  glassy 

surfaces  the  peaks  of  giant  mountains  and  stately  pines. 
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your  own  provisions,  you  can  sleep 
under  your  own  tent,  under  the  stars, 
or  in  one  of  the  prehistoric  caves,  and 
the  cost  of  your  trip  will  be  exactly 
what  you  make  it.  I  have  stayed  at 
ranch  houses,  slept  under  tents,  and 
camped  in  prehistoric  caves.  In  no 
case  did  the  cost  exceed  $2.00  a  day. 
I  never  lived  in  London  for  a  single 
day  at  that  figure.  Near  Santa  Fe  in 
New  Mexico,  also  off  the  Gila  River  in 
the  southern  part  of  the  State,  are  pre- 
historic caves,  warm  and  high  and  dry, 
where  you  may  lodge  safe  from  dis- 
turbance of  former  tenants,  whose 
mummied  remains  date  back  eight 
thousand  years.  Deer  dodge  through 
the  thickets  of  yellow  pine  below  your 
eerie  doorway.  You  can  hear  the  foxes 
and  wolves  bark,  bark,  bark  up  close  to 
the  snowy  peaks.  The  mountain 
stream  purls  in  its  rocky  bed.  A  wild 
turkey  leads  her  shy  brood  from  berry 
bush  to  berry  bush ;  but  naught  molests 
you,  for  the  ascent  to  these  caves  is  by 
a  narrow  ladder,  which  you  draw  up 
after  you,  or  by  stairs  hewn  out  of  the 
solid  rock  too  steep  for  a  marauder's 
intrusion.  In  many  of  the  cave  regions 
you  can  obtain  meals  at  near-by  ranch 
houses. 

On  canoe  trips  in   Canada,  it  need 
scarcely  be  told  here,  you  must  not  ven- 


ture rapids  without  a  good  Indian 
guide.  That  guide  you  can  obtain  at 
$2.00  a  day,  and  if  you  are  a  canoeman 
you  will  need  him  only  for  the  rapids. 
It  is  cheaper  to  buy  a  canoe  than  to 
hire  an  outfitter,  for  if  you  keep  your 
canoe  in  good  shape  you  can  sell  it  at 
cost  at  the  end  of  your  trip.  Food  you 
will  carry  in  a  tin  box,  proof  against 
ants  and  insects.  Your  grub  box  ought 
not  to  exceed  a  cost  of  $15  a  month 
for  each  member  of  your  camp.  Do  not 
take  a  small  canoe.  Take  a  big  Klon- 
diker  that  will  not  rock  in  turbulent 
waters.  I  used  one  such  on  a  trip  of 
fifteen  hundred  miles  and  sold  it  at 
cost — $80 — at  the  end  of  the  trip. 

The  baneful  lies  which  keep  Ameri- 
cans from  seeing  their  own  land  have 
all  been  met  now  but  one — the  most 
brazen  of  them  all — that  "America 
lacks  the  picturesque,  the  historic,  the 
human."  What  are  people  thinking 
about  who  say  that,  I  wonder?  Are 
they  train  travelers  who  have  dashed 
across  the  prairie  from  water  tank  to 
water  tank,  never  going  once  to  the 
wonders  of  the  Back  Country?  Who 
would  judge  Europe  from  the  back 
yards  one  sees  from  train  windows? 
Why  are  legends  of  Mary  Queen  of 
Scots  any  more  thrilling  than  the 
legend    of    the    Spanish    commander's 


DO  NOT  GO  TO  AN  EXPENSIVE  HOTEL 
Beside  an  emerald  lake,  set  in  a  valley  of  virgrin  forest,  between  giant  peaks,  can  be  found  little  chalets  where  the  wel- 
come ii  always  britrbt. 


NEVER  ATTEMPT  TO  FIND  THIS  HAVEN  ON  THE  DESERT  ALONE 
"The  lilac-misty  meshs  of  the  Painted  Desert"  are  treacherous  to  those  who  do  not  know  the  water  holes  and  sprinjfs. 


daughter  down  at  Ft.  Barrancas,  Pen- 
sacola,  who  was  captured  by  the  pirates 
and  plunged  into  the  sea  in  sight  of 
her  father?  Are  Copt  shepherds  in 
Egypt  more  picturesque  than  descend- 
ants of  the  Aztecs  herding  countless 
moving  masses  of  sheep  on  the  lilac- 
misty  mesas  of  the  Painted  Desert?  At 
Whitehall  in  London  is  a  dingy  old 
building  where  the  Stuarts  rioted  and 
lost.  At  Santa  Fe,  New  Mexico,  is  a 
dingy  old  building  where  eighty  dif- 
ferent governors  of  three  different 
nations  have  ruled. 

The  honest  truth  is  that  Americans 
have  not  yet  discovered  the  pictur- 
esqueness  of  their  own  land,  I  think  of 
the  Alamo  down  in  San  Antonio,  Texas, 
dyed  with  the  blood  of  heroes.  I  think 
of  lonely  crosses  on  the  far  rivers  of  the 
North,  marking  where  this,  that,  or  the 
other  explorer  laid  down  his  life.  You 
find  them  on  the  Saskatchewan,  on  Lake 
Winnipeg,  on  the  Lake  of  the  Woods. 

And  then  there  comes  another  scene. 
It  is  the  Desert — incense  and  frankin- 
cense, resin  of  pines  and  cedar  smells, 
smoke  in  the  hazy  lilac  sunlight.  Snow 
shines  opal  from  the  far  mountain  peaks. 
A  silver  bell  tinkles  somewhere,  and  the 
flocks  come  to  the  watering  pools  led  by 
maidens  as  in  the  days  of  Jacob ;  and  the 
maidens  "draw  water  from  the  wells"  and 
carry  the  water  in  jars  on  their  heads. 


daughters  of  the  Desert,  bronze  statues 
of  perfect  poise  and  perfect  grace.  A 
winged  horseman  spurs  past,  hair  tied 
back  by  a  red  scarf,  sash  of  rainbow 
colors.  Strings  of  red  chile  hang 
against  the  sun-baked  houses,  and  old 
women  weave  baskets  in  the  sun  like 
the  Fates.  Suddenly  the  mountains 
open  in  an  amphitheater  to  the  fore, 
and  there  swims  into  your  ken  what  is 
neither  of  heaven  nor  earth — white, 
spotless,  quiescent,  twin-towered,  with 
lions  supporting  the  arches  of  the 
roofed  piazzas  —  a  cathedral  —  San 
Xavier  Mission  in  the  midst  of  the  Des- 
ert. It  might  be  a  palace  of  Spain,  or 
of  India.  Inside,  behold  paintings  of 
Christ,  of  the  Virgin,  of  the  Wise  Men, 
which  for  seventy  years  existed  unknown 
to  Americans — dreams  of  faith  wrought 
into  the  very  fabric  of  barbarism — the 
heritage  of  a  generation  which  knows 
neither  the  dreams  nor  the  faith ;  but  it 
stands  there  in  the  Desert,  shimmering, 
spotless,  white,  a  thing  unearthly  of 
visions  and  dreams. 

Does  America  lack  the  picturesque? 
Do  not  repeat  the  ancient  lie !  Go  and 
see  !  And  that  is  what  the  war  is  doing 
for  America.  It  is  bringing  us  home  to 
discover  the  charm  and  to  explore  the 
wonder  of  our  own  land;  and  it  is 
bringing  us  to  our  knees  to  thank  God 
for  what  we  have. 
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To  Deceive  the  French 

When  the  Germans  were  within  thirty  miles  of  Paris  these 

scarecrow  men  of  the  Kaiser  with   their  spiked  helmets 

fooled  the  French  scouts. 


Into  the  Glade  Below 
The    German    cavalryman  is  a  cross-country  rider  who 
maintains  his  dignified  seat  no  matter  what  the  conditions. 


When  Antwerp  Stood  in  the  Way 

COPYRIGHT UNDERWOOD  k  UNDERWOOD 

The  classic  spires  of  the  great  cathedral  were  in  great  dan- 
ger from  the  huge  projectiles  spit  from  the  mouths  of  the 
famous  siege  guns  of  the  Teutons. 


^^ 


GERMAN  SEAMEN,  PRISONERS  OF  THE  BRITISH,  IN  CAMP  BEHIND  BARB  WIRE 
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GERMAN  SCHUTTE-LAXZ  BALLOON  RETURNING  AFTER  A  RECONNAISSANCE 

German  ahsliiiis  liavr  not  bocn  a  great  dcstruciivu  force  as  yot,  but  tlii-y  have  done  invaluable  scouting'  services. 
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BELGIAN  REFUGEES.  SENT  FROM  LOUVAIN 
This  family  of  eleven,  driven  from  the  tragic  city,  have  been  tagged,  for  transport  to  a  home. in  charitable  England. 
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MILLION-A-yEAR 
EMPLOYEE 


By  George  Frederic  Stratton 

When  Daniel  Cowan  Jackling  explained  to  Western  capitalists  his  method  of 
making  them  all  rich  they  told  him  to  "run  away  and  play  at  something  else." 
He  did  run  aivay — to  play  zvith  New  York  capitalists.  His  engineering  resource- 
fulness, his  confidence  in  his  big  ideas,  and  his  ability  to  nuinage  men  have  made 
him  a  million-dollar-a-year  employee. — The  Editors. 


k  BOUT  a  dozen  years  ago  a  mining 
/%     engineer  in  Utah  was  drawing  a 

/  \  salary  of  two  hundred  fifty  dol- 
/  %  lars  a  month.  Aside  from 
'^  ^  that  he  hadn't  a  dollar.  In 
1914  he  pays  tax  on  an  income  of  nearly 
half  a  million  dollars.  In  addition  to  this 
he  has  other  sources  of  income,  exempt 
under  the  provisions  of  the  law,  from 
which  he  derives  almost  as  much  more. 
The  greater  part  of  that  amount  is  salary 
and  fees  for  expert  work,  and  the  re- 
mainder dividends  on  his  accumulations 
of  a  decade. 

Daniel  Cowan  Jackling  is  the  man.  As 
a  giant  of  industry,  of  promotion,  of  de- 
velopment, and  of  finance  he  is  connected 
with  eighteen  great  companies  which  in- 
clude copper  mining  organizations,  rail- 
roads, banks,  and  light  and  traction  cor- 
porations. The  total  pay  rolls  of  the 
various  companies  with  which  he  is  con- 
nected amount  to  nearly  twenty-five  mil- 
lions of  dollars  a  year. 

Twenty  years  ago  this  high-salaried 
man,  although  an  expert  in  chemistry  and 
metallurgy,  was  earning  a  salary  of  only 
one  hundred  dollars  a  month  as  assayer 
and  assistant  engineer  at  Cripple  Creek 
and  attracting  little  more  attention  than 
one  of  the  muckers  who,  candle  on  cap, 
went  down  daily  into  the  six-  or  eight- 
hundred-foot  levels  and  dug  out  ore. 
Today    the    widely   scattered   mines  of 


which  he  is  the  executive  head  are  pro- 
ducing more  than  one-third  of  the  copper 
mined  in  the  United  States. 

There  has  been  no  pay  streak  of  luck 
in  all  this,  no  astounding  discovery  of 
high-grade  ore  in  the  mines  he  has  devel- 
oped. It  has  been  the  astute  knowledge 
of  ledges  and  veins,  the  astounding  in- 
genuity and  inventive'ness  in  new  proc- 
esses, and  perhaps,  more  than  all,  the 
tactful,  imperative  ability  to  bring  capi- 
tal and  labor  into  partnership  and  de- 
velop the  highest  efficiency  of  both. 

He  was  born  in  Appleton  City,  Mis- 
souri, forty-five  years  ago.  Of  him  as  a 
boy,  his  uncle,  who  took  charge  of  him 
on  the  death  of  his  parents,  once  said : 
"That  boy  seldom  asked  'Why'.  He 
would  study  out,  in  his  mind,  the  things 
which  puzzle  boys  and  then  say,  T'll  tell 
you,'  and  he's  been  telling  ever  since." 

He  worked  his  way  through  the  Mis- 
souri School  of  Mines,  graduating  in 
1892.  During  the  next  two  years,  he  took 
a  post-graduate  course,  and  was  then  ap- 
pointed to  the  faculty  as  professor  of 
chemistry  and  metallurgy. 

In  1894  he  went  into  the  famous  Crip- 
ple Creek  district,  assaying  and  "telling", 
and  constructing  great  crushing  and  re- 
ducing mills,  and  still  telling.  Then  he 
went  to  the  Mercur  Gold  Mines,  up  in  a 
canyon  opening  on  to  the  Skull  Valley  in 
Utah.    Those  mines  had  been  abandoned 
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because  the  paying-  ore  was  exhausted. 
Jackhng  emphatically  supported  one  or 
two  other  men  in  the  contention  that  the 
salvation  of  the  mines  lay  in  cyanidation 
— a  process  of  extracting  gold  from  cer- 
tain ores  by  use  of  a  solution  of 
potassium  cyanide,  thus  dis- 
solving the  metal,  which  is 
afterward  precipitated  by 
zinc  or  electrolytically. 
Lastly  it  is  fused  and  cast 
into  ingots.-  Here  he  showed 
his  first  streak  of  financial 
ability  by  promoting-  the 
consolidation  of  the  Mer- 
cur  Mine  with  the  famous 
Golden  Gate  Mine  in  the 
same  range.  In  two  years 
those  deserted  camps  were  pay- 
ing wages  to  five  thousand  men 
and  earning  enormous  divi- 
dends. They  were  the  first 
mines  in  the  United 
States  to  adopt  ^ 
and  develop  the 
cyanide  process. 

O  V  e  r-  in  the 
Bingham  Canyon, 
Mormon  pros- 
pectors and  old 
Western  explor- 
ers had  found 
some  gold  in  1857. 
They  found  silver 
and  lead  also,  and 
a  dozen  companies 
worked  these 
mines  for  those 
metals    for    forty 

years.  Then  the  ore  either  gave  out  or 
became  so  poor  that  most  of  them  closed 
down.  The  treasurers  stowed  away 
their  books,  the  muckers  were  paid  off, 
bulkheads  were  spiked  over  the  shaft 
and  tunnel  openings,  and  for  several 
years  the  great  Oquirrh  mining  camps 
were  abandoned  to  coyotes  and  mountain 
lions.  . 

Then  Jackling  came  over  and  showed 
them.  He  went  to  a  few  of  the  old  stock- 
holders who  had  cash  but  no  confidence 
and  said : 


Daniel  Cowan  Jackling 

Mine  promoter,  miningr  engineer,  mechanical  engineer,  this 

man's  services  are  paid  for  in  seven  figures. 


"There's  copper  there  in  enormous 
quantities !  Abandon  the  silver-lead 
mining  and  go  for  the  copper !" 

"Copper !"  they  exclaimed  incredu- 
lously.   "How  much  of  it?" 

Hundreds    of    thousands    of 
tons !"  he  replied.* 
"Bah  !    How  much  to  the 
ton  of  ore?    That's  what 
counts !" 

"Two  per  cent,"  he  as- 
serted. 

They   jeered  contemp- 
tuously.    "You're  able 
to  tell  us  that,  Jackling ; 
but  if  it  is  so  you'll  have 
to  get  out  the  ore  your- 
self!     We    aren't    going 
to  put  in  a  dozen  dollars 
to  look  at  one." 

He  tried  to  explain  to 
them  his  newly- 
devised  plan  of 
operating,  but 
they  would  have 
none  of  it. 

"You're  just  an 
engineer,  Jack- 
ling!" growled 
one  of  them,  "and 
you  can't  promote 
— n  o  t  with  us. 
And  you've  had 
no  experience  in 
management  I 
You've  got  theo- 
ries— they  may  be 
right  or  wrong ; 
but  you  can't  get 
us  to  put  up  any  capital  to  experiment 
with  them.  Run  away  and  play  at  some- 
thing else !" 

He  ran  away,  but  to  play  the  same 
game  with  somebody  else.  He  went  to 
New  York,  interviewed  men  interested  in 
copper,  and  by  his  absolutely  clear  de- 
scriptions of  his  proposed  new  methods 
convinced  them  and  filled  them  with  en- 
thusiasm. He  is  an  engineer — a  scientific 
engineer,  but  he  does  not  persist  in  point- 

*NoTE.  Mr.  Jackling  might  safely  have  said  "millions." 
During  the  past  year  very  exhaustive  surveys  show  that 
340.000,000  tons  of  copper  ore  are  available. 
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ing  his  remarks  with  decimals  or  em- 
phasizing his  assertions  in  quadratics. 
He  instinctively  understood  that  concrete 
figures  and  a  few  distinct  lines  drawn  on 
a  scrap  of  paper  while  explaining  his 
project  were  far  more  effective  than 
tabulated  fractional  statistics  and  elabo- 
rate blueprints  among  men  whose  point 
of  focus  is  "dividends". 

So  he  got  those  New  York  capitalists 
focused.  He  came  back  to  Utah  with  a 
small  committee  of  men,  some  expert  in 
turning  over  rocks,  others  expert  in  judg- 
ing property,  no  matter  how  valuable  or 
how  worthless.  The  old  mines  were 
bought  up  at  bargain  prices;  the  Utah 
Copper  Company  was  formed,  and  the 
commencement  of  Jackling's  operations 
was  the  beginning  of  open  mining  in 
America.  Today  that  open  mine  is 
greater  than  any  in  the  world,  and  no  other 
exploitation  of  metal  in  either  North  or 
South  America  has  been  able  to  show  a 
profit  on  ore  of  as  low  grade  as  one  and 
four-tenths  per  cent,  which  they  get  at 
Bingham. 

"And  we  have  only  scratched  the  sur- 
face," asserts  Jackling.  "Our  ex- 
haustive tests  show  ore  enough  to  pay, 
at  present  rates  of  production,  a  net 
profit  to  shareholders  of  $390,000,000. 
That's  some  showing !" 

There  have  been  many  mining  engi- 
neers who  are  his  equal — Theodore  P. 
Shonts,  for  example.  There  have  been 
promoters  who  have  perhaps  surpassed 
him  in  great  developments — such  men  as 
James  J.  Hill  or  Charles  M.  Schwab. 
There  have  been  financiers,  such  as  J. 
Pierpont  Morgan  or  E.  H.  Harriman, 
whose  operations  exceeded  his,  but  each 
of  these  gentlemen  was  or  is  a  specialist 
in  his  own  line.  Jackling  has  all  the 
qualities  of  the  engineer,  the  promoter, 
and  the  financier  in  a  very  high  degree ; 
and  these  qualities  were  quickly  recog- 
nized by  some  of  the  greatest  capitalists 
of  the  country. 

In  rapid  succession  he  was  called  upon 
to  take  charge  of  other  great  mines  in  the 
west — the  Ray  in  Arizona,  the  Nevada 
Consolidated,  the  Chino  in  New  Mexico, 


the  Butte  and  Superior  in  Montana. 
These  mines,  with  that  at  Bingham,  pro- 
duced this  year  fifteen  million  tons  of 
copper  ore,  and  the  pay  rolls  aggregate 
more  than  seventeen  million  dollars.  If 
the  contemplated  plans  for  development 
are  carried  out  that  production  will  be 
doubled  within  two  years. 

One  of  his  old  acquaintances — a  man 
who  has  been  in  close  touch  with  him  for 
fifteen  years — said  to  me :  "He's  a  wiz- 
ard ;  not  only  in  metallurgy,  but  in  every 
other  phase  of  business.  He  rescued 
Mercur  and  Bingham  from  oblivion,  not 
alone  by  his  original  processes  and  meth- 
ods, but  by  enlisting  the  big  capital  which 
the  old  owners  had  tried  for  years  to  get, 
and  when  that  capital  came  in,  he  paid 
dividends  on  it — big  dividends — right 
from  the  start. 


When  Jackling  Looked  Over  the  Camp  at  Mercur 

AND  Decided  It  Was  Worth  Millions,  There  Was 

Little  on  the  Surface 


F.  G.  Jannev  Has  Charge  of 

THE  Great    Reducing    Plants 

and  Crushing  Mills 


J.  D.  Schilling  Is  Superintend- 
ent OF  Mines 


"When  big  Eastern 
capitalists  began  to  look 
into  the  possibilities  of 
Alaska,  a  few  years  ago, 
they  came  for  Jackling 
and  took  him  over  there 
to  examine  the  country. 
■  They  paid  him  a  quarter 
of  a  million  dollars  for  his 
exhaustive  report,  and 
then  made  him  consulting 
engineer.  That  was  not  only  for  what  he 
knew  about  ledges  and  veins  and  ore 
values:  it  was  as  much  because  he  is  as 
good  a  practical  underground  man  as  any 
miner ;  as  good  a  mechanical  engineer  as 
a  mining  engineer.  He  has  invented  a 
score  of  labor-saving  and  metal-saving 
appliances ;  and  when  it  comes  to  organ- 
izing big  forces  and  getting  the  very  best 
out  of  them,  he  has  no  superior. 

"Look  at  the  way  he  goes  at  it !  After 
his  second  trip  to  Alaska  he  went  over 
to  New  York  and  was  appointed  the 
engineer  of  the  company.  That  very  day 
he  went  to  a  firm  of  ship  designers  and 
ordered  plans  for  a  sea-going  steam 
yacht  to  carry  him  to  and  from  his  job. 


Jackling's  Assistant,  R.  C.  Gem- 

MELL,  Is  of  More  Value  than 

Most  Chiefs 


Those  plans  were  sent  to 
Seattle  and  the  ship  was 
built  there.  She's  the 
speediest  and  staunchest 
boat  that  runs  out  of  any 
Pacific  port,  and  she  cost 
him  three  hundred  thou- 
sand dollars.  That's  so 
that  he  can  jump  on  board 
at  either  port  at  just  the 
moment  he  wants  to  and 
have  the  starting  bells  jingling  before 
he's  reached  his  cabin. 

"That's  Jackling ,  all  over !" 
Any  rising  suspicion  of  wild  extrava- 
gance— the  old-time  recklessness  of  old- 
time  miners — in  this  instance  of  private 
transportation  will  be  dispelled  by  a 
glance  at  the  list  of  industries  of  which 
this  tall,  well-built  man  from  Missouri  is 
the  chief  executive.  From  Salt  Lake  to 
Idaho  and  Montana,  then  to  Seattle  and 
Alaska,  and  back  through  Nevada,  Ari- 
zona, and  New  Mexico  into  Utah,  means 
a  round  trip  of  about  seven  thousand 
miles  over  land  and  water — much  of  it 
bad  travel ;  and  this  hustling  multi  vice- 
president  and  general  manager  has  made 
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that  trip  three  times  in  the-  past  fourteen 
months,  and  carried  his  office  with  him 
over  every  mile  of  the  way.  On  that 
steamship,  the  Cyprus,  and  his  private 
railroad  car  of  the  same  name,  his  books, 
maps,  drawings  and  papers  are  always 
at  hand. 

Inquire  for  him  at  one  of  the  several 
Salt  Lake  offices  which  might  be  called 
his  headquarters,  and  you  will  probably 
hear: — "He  was  in  New  Mexico  yes- 
terday; is  going  to  Nevada  today,  and 
will  be  here  on  Friday  or  Saturday ;  but 
you  will  miss  him  if  you  are  not  here 
sharply,  for  he'll  start  for  Seattle  on 
Saturday  night  and  run  over  to  Alaska." 

Outside  of  his  regular  routine  of 
managing  five  great  mines  and  two  rail- 
roads, of  acting  as  consulting  engineer 
of    the    stupendous    operations    of    the 


fields  of  California.  He  was  active  in  the 
promotion  and  engineering  development 
of  the  greatest  hydroelectric  power 
company  in  the  country — the  Utah  Power 
and  Light  Company — which  has  pur- 
chased a  large  proportion  of  the  numer- 
ous plants  in  Utah  and  Southern  Idaho 
and  by  an  embracing  system  of  trans- 
mission unified  them  into  one  gigantic 
public-service  operation.  This  company 
will  furnish  power  for  the  western  sec- 
tion— four  hundred  sixty  miles — of  the 
Denver  &  Rio  Grande  Railroad,  the 
whole  of  which  road  will  soon  be  elec- 
trified ;  and  it  will  supply  power  to  al- 
most all  the  city  and  interurban  street 
railways  in  Southern  Idaho  and  Utah ; 
and  to  the  great  mines  and  smelters  so 
numerously  distributed  through  those 
sections. 


THESE  SHEDS  WERE  THE  FIRST  BUILDINGS  WHICH  THE  ALASKA  GOLD  MINING  COMPANY  HAD 
AT  JUNEAU-ONE  OF  JACKLING'S  ENTERPRISES 


Alaska  Gold  Mining  Company,  as  vice- 
president  of  another  railroad  and  two 
banks,  as  director  of  seven  other  great 
business  operations,  he  is  not  infre- 
quently called  upon  for  expert  investi- 
gations of  great  natural  resources.  He 
recently  received  a  fee,  in  stock,  of  two 
hundred  fifty  thousand  dollars  for  an 
exhaustive  examination  of  the  petroleum 


Yet  with  all' this  weight  of  very  large 
and  very  diverse  businesses,  on  some  of 
which  he  has  to  give  close  attention  to 
details,  Mr.  JackUng  is  never  visibly 
hurried.  Always  cheerful  and  good- 
natured,  approachable  and  courteous,  he 
does  the  thing  to  be  done  right  at  the 
proper  moment  and  he  cleans  up  as  he 
goes    along.      One    little    instance    will 
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show  that,  I  had  spent  a  week  at  one 
of  his  great  mining  camps,  and  on  re- 
turning to  Salt  Lake  went  to  his  office  to 
get  some  details  and  statistics  authenti- 
cated. 

As  I  entered  I  heard  him  order  his 
private  car,  the  Cyprus,  to  be  attached 
to  the  afternoon  train  for  New  York. 
On  the  floor  by  his  side  was  the  travel- 
worn  heavy  leather  suitcase  half  filled 
with  papers  and  blueprints,  and  he  was 
tossing  more  into  it. 

I  told  him  that  magazine  work  was 
not  quite  so  hurried  as  newspaper  work ; 
that  perhaps  I  might  be  able  to  wait  until 
he  had  returned ;  but  he  laughed :    "No ! 
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His  First  Private  Car 
Even  in  the  early  days  Jackling  had  to  travel  a  great  deal  and  he  took  his  office 
with  him  on  the  Salt  Lake  and  Mercur  Railway.    It  was  half  bagrgra^e  car  and  was 
not  equipped  with  the  comforts  ordinarily  denoted  by  the  phrase  "private  car". 


I'll  attend  to  you  now.  Then  I'll  have 
you  off  my  mind."  And  calling  in  his  as- 
sistant manager  he  spent  an  hour  with 
me  in  setting  my  figures  and  deductions 
right. 

His  headquarters  are  in  Salt  Lake  City, 
San  Francisco,  Seattle,  and  New  York, 
and  although  he  keeps  no  private  estab- 
lishment he  is  always  prepared  to  enter- 
tain friends  lavishly.  At  the  Hotel  Utah 
in  Salt  Lake  City  he  has  a  suite  of  seven 
rooms,  decorated  and  furnished  under 
his  own  order.  At  the  St.  Francis  in 
San  Francisco  he  pays  three  thousand 


dollars  a  month  for  his  suite,  which  in- 
cludes a  private  ballroom. 

His  steam  yacht,  the  Cyprus,  is 
equipped  with  every  convenience  and 
luxury  to  be  found  on  a  modern  ocean 
liner.  In  addition  to  the  saloons,  library, 
and  music  room,  there  are  eleven  spacious 
staterooms  for  guests,  and  as  a  host  Mr. 
Jackling  puts  all  those  resources  to  full 
use. 

A  few  months  ago  the  family  of  the 
late  E.  H.  Harriman,  who  owned  the  en- 
tire street  railway  system  of  Salt  Lake 
City,  decided  to  sell  it.  A  hint  of  this 
was  conveyed  to  Mr.  Jackling,  who  pro- 
ceeded to  get  busy.  He  made  a  hurried 
call  on  the  most  impor- 
tant stockholders  of  the 
Utah  Power  and  Light 
Company,  then  attached 
his  car  to  the  first  train 
going  East  and  inter- 
viewed the  E  a  s  te  r  n 
stockholders  of  the  same 
company.  The  result 
was  a  new  promotion — 
the  Utah  Light  and  Trac- 
tion Company,  which 
bought  the  entire  Harri- 
man system  of  street  rail- 
ways. The  power  com- 
pany secured  a  new  and 
tremendous  output  for 
its  current,  and  Jack- 
ling got  another  direc- 
torate. 
In  the  spring  of  this  year  a  newspaper 
stated  that  Mr.  Jackling  would  prac- 
tically retire  before  the  year  expired.  He 
has  neither  denied  nor  corroborated  the 
rumor;  but  being  asked  about  it  in  an 
interview,  his  eyes  twinkled  and  he 
laughingly  remarked  in  a  way  which 
somewhat  belied  the  rumor: 

"Well,  I'm  forty-five;  old  enough  to 
get  out  of  sight,  I  suppose,  and  I'm 
doing  it.  Half  the  time  I'm  in  the  re- 
mote canyons  of  the  Intermountain 
Region  and  over  in  the  wilds  of  Alaska. 
I'm  half  retired,  anyhow !" 
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OUTSIDE  THE  TRENCHES 


ATTACKING  THE  MISTRESS  OF  THE  SEAS 
Although  English  commerce  proceeds  almost  as  usual,  the  German  submarine  is  more  and  more  demanding  notice. 
While  the  German  dreadnaughts  keep  to  the  protected  harbors  the  little  underwater  destroyers  have  frightened  the 

whole  British  Empire. 


eoPYRISHT UNOCRWOOD  «  UNOERWOOD 


THE  IRRESISTIBLE  RIDERS 
Tbe  Russian  cavalry,  tr^ned  on  the  ^ reat  steppes,  have  a  reput^tioo  to  uphold  as  tbey  battle  Austria. 
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COPYBISHT UNDERWOOD   &   UNDGBWOOD 

PROTECTING  NEUTRALITY  WITH  AN  ARMORED  TRAIN 
As  long  as  they  could,  the  Belgians  held  the  enemy  out  of  Antwerp,  but  the  city  succumbed-to  siege  in  the  shortest  time 

in  its  history. 
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CAVALRY  AND  REFUGEES  LEAVE  TOGETHER 
When  the  Germans  bombarded  Alost,  Belgium,  the  residents  stayed  almost  to  the  end. 
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THE  FOOD  SUPPLY  PLODS  ON  BEHIND 

The  army's  fighting  spirit  is  often  deeply  dependent  on  fresh  meat.    The  French  herds  follow  in  the  rear. 


CSPYBIShT lir.  £R.-ur,  i.tws 


EAST  PRUSSIA  SUFFERS  AS  BELGIUM  DID 
The  Russians  have  driven  the  German  peasants  from  their  homes  in  some  places. 
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PHOTOGRAPHING 
THE   INVISIBLE 


By  C.  H.  Claudy 


IMAGINE  a  toy  tower  one  inch  high 
and  some  giant  denizen  of  another 
world  who  desires  to  make  a  picture 
of  it  one  thousand  feet  high !  What 
sort  of  photographic  apparatus 
would  he  have  to  use? 

That  is  exactly  the  question  the  scien- 
tist had  to  answer  when  he  combined  the 
camera  with  the  laboratory's  wonderful 
eye — the  microscope — in  order  to  obtain 
a  photomicrograph  of  the  invisible 
diatom,  the  minute  blood  corpuscle,  or 
the  infinitesimal  disease  germ. 

Naturally,  the  camera-microscope  com- 
bination is  as  different  from  the  ordi- 
nary familiar  camera  as  can  well  be 
imagined.  Even  the  principles  upon 
which  such  photography  is  based  differ 
widely  from  those  of  amateur  photog- 
raphy. It  can  be  easily  understood  that 
making  a  photograph  of  something  you 
cannot  see,  even  under  a  magnifying 
glass,  presents  some  unusual  problems ! 

To  understand  just  how  a  picture  a 
couple  of  inches  in  diameter  can  be  taken 
of  the  structure  of  an  object  a  hundred — 
even  a  thousand — times  too  small  to  be 
perceived  by  the  eye,  it  is  necessary  to 
know  something  of  the  microscope.  The 
whole  story  of  the  microscope  is  wonder- 
ful enough,  but  too  long  for  telling  here. 
Until  very  recent  years  even  the  world 
of  science  did  not  understand  its  own 
tool,  and,  within  the  memory  of  men 
now  working  in  laboratories,  the  whole 
theory  and  practice  of  microscopy  has 
been  revised.  It  was  Ernst  Abbe,  mathe- 
matician, whose  brain  turned  the  micro- 
scope world  topsy-turvy.  Previous  to 
Abbe's  epoch-making  investigations,  op- 
ticians made  microscope  lenses  as  they 
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made  any  other  kind  of  lens,  solely  in 
relation  to  the  object  which  was  to  be 
viewed  through  them.  Abbe  showed  that 
a  microscope  lens  must  be  constructed  as 
well  with  relation  to  the  source  of  light 
by  which  the  object  was  made  visible. 
And  here  is  touched  the  first  great  point 
of  difference  between  photomicrography 
and  any  other  sort  of  photography. 

The  ordinary  camera  photographs  an 
object  by  using  a  lens  which  forms  an 
image  of  that  object  with  the  reflected 
light  from  the  object.  The  sensitive 
emulsion  on  the  plate  or  film  is  altered 
chemically  according  to  the  intensities  of 
the  different  rays  of  light  forming  the 
image,  and  becomes,  later,  the  familiar 
negative  through  the  development  of  the 
plate  in  various  chemicals. 

In  making  a  photograph  through  the 
microscope,  this  condition  obtains  only 
for  low  powers — low  degrees  of  magnifi- 
cation— and  for  opaque  objects,  which 
are  illuminated  from  the  side.  In  high 
power  micrography  the  object  is  trans- 
parent or  translucent  because  of  its  ex- 
traordinarily small  size  and  thinness,  and 
because  the  light  is  not  reflected  from  it, 
but  is  transmitted  through  it.  The  tiny 
microscopic  object,  then,  becomes  a 
screen  between  the  light  and  the  photo- 
graphic plate,  and  much,  if  not  all,  of  the 
image  is  formed  in  this  way.  Indeed  a 
photomicrograph  might  almost  be  called 
a  greatly  enlarged  silhouette  of  the  ob- 
ject itself. 

This  condition  calls  for  the  application 
of  a  very  abstruse  optical  theory  entirely 
too  complicated  for  the  comprehension 
of  any  one  not  a  mathematical  optician. 
In  fact,  the  optical  cjiliftwlties  encoun- 
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tered  in  making-  photomicrographic  lenses 
are  as  great  or  greater  than  the  mechan- 
ical difficulties. 

The  mechanical  difficulties  are  great 
because  of  the  tiny  dimensions  of  the 
several  glass  elements  which  make  up  a 
complete  microscope  objective,  and  also 
because  of  the  high  de- 
gree of  accuracy  re- 
quired. Machine  work 
to  the  thousandth  part 
of  the  inch  is  fine  work. 
Watchwork  to  the  ten- 
thousandth  part  of  the 
inch  is  considered  deli- 
cate in  the  extreme. 
But  the  variation  of 
even  a  frac 
tion  of  a 


turing  the  invisible  objects  are  made  than 
it  is  to  describe  their  use.  A  photomicro- 
graphic apparatus  is  very  simple  in  its 
construction  though  complicated  in  its 
details.  At  one  end  of  a  table,  made  of 
steel  tubing  to  insure  rigidity,  is  a  lamp 
house.    This  structure  holds  an  electric  arc 


The  Jersey  Mosquito  Exhibits  Its  Head,  and 

Though  It  Is  Tremendously  Magnified  It  Looks 

Natural  to  the  Suburbanite 

micron — which  is  less  than  the  twenty- 
five  thousandth  of  an  inch — is  fatal  in 
making  a  microscopic  objective.  So 
great  is  the  accuracy  required  that 
the  same  man  must  use  the  same  lathe, 
both  in  making  the  brass  barrel  or 
mounting  the  lens  and  in  "spinning"  the 
lenses  into  place,  because  no  two  lathes 
ever  run  to  quite  the  same  degree  of 
accuracy ! 

It  is  perhaps  less  interesting  to  discuss 
how  the  tools  of  the  delicate  art  of  pic- 


The  Elaborate  Apparatus  Required  to 
Make  Use  of  the  Microscope  and  the  Cam- 
era IN  Producing  the  Photomicrograph 


light  and  confines  its  rays,  ex- 
cept at  one  point,  where  they  are 
permitted  to  emerge  into  a  bel- 
lows, at  the  end  of  which  is  a 
condensing-lens  system  for  the 
control  of  the  light  and  an  alum- 
solution  cell  to  extract  the  heat. 
Next  is  a  microscope,  its  base 
firmly  clamped  to  the  table,  its 
tube  and  mechanism  laid  back  in  a 
horizontal  position.  Although  such 
microscopes  can  be  used  visually, 
they  are  made  especially  for  photo- 
graphic purposes,  having  an  unusually 
rigid  construction  and  a  very  large  tube, 
in  order  to  avoid  internal  reflections. 
Finally  comes  a  lensless  camera,  usually 
large  in  size  and  capable  of  extending  six 
or  eight  feet  in  length.  This,  too,  is 
rigidly  supported  upon  steel  rails  and  so 
arranged  that  it  always  remains  parallel 
to  the  axis  of  the  microscope  and  the 
light. 

The  steel  table,  if  in  a  laboratory  where 
it  is  used  constantly  for  high-power  work, 
will  be  set  upon  a  steel  and  concrete 
pier  extending  down  into  the  ground, 
and  with  the  floor  of  the  room  running 
up  to,  but  not  touching,  the  stonework. 


WATER  BUG'S  BREATHING  TUBES 
These  have  a  lung  action;  Dut  in  structure  and  appearance  are  like  curly  hair  brushed  around  a  stick  and  the  stick  with- 
drawn, leaving  a  tube.    The  hair  forms  can  be  seen  on  the  edge. 


HIS  WELL-FEATHERED  LEG 

The  owner  was  a  kind  of  water  bug  that  darted  about  to  escape  fish  and  birds  and  so  needed  a  firm  "hold"  on  the  water. 

The  le^:  is  very  large  in  proportion  and  the  muscles  strong. 
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is  less  even  than  the  thickness  of  the 
diatom,  the  micrographer  must  decide 
just  what  part  of  that  infinitesimal  or- 
ganism he  wants  sharpest !  With  a  focus 
so  extremely  delicate  it  will  not  be  won- 
dered at  that,  once  the  lens  is  accurately 
adjusted,  a  mere  step  upon  the  laboratory 
floor  may  cause  the  camera  to  vibrate 
and  turn  the  beautiful  image  of  the 
diatom  into  a  vague  blurred  outline. 

However,    well-made   apparatus    does 
not  "creep",  as  the  microscopist  puts  it. 


Care  is  also  taken  that  no  roadway  or 
street  runs  close  to  the  laboratory  where 
such  work  is  being  done.     The  reasons 
for   this   are  the   same   as   those   which 
dictate  an  earth-seated  pillar  for  a  great 
telescope — the     absolute     necessity     of 
eliminating   all    vibrations.      Of   course, 
many  a  good  photomicrograph  is  made 
in    a    laboratory  where  the  instrument 
rests  upon  the  floor,  but  in  such  places  no 
one  moves  or  speaks  while  an  exposure 
is  being  made.     If  the  object  being  pho- 
tographed happens  to  be 
what    a    microscopist 
terms  small — p  e  r  h  a  p  s 
the  hair  on  top  of  a  fly's 
tongue,    which    may    be 
something  like  the  five- 
thousandth    part    of    an 
inch    in    length,    or    the 
markings   on   a   diatom, 
which  may  be  one  one- 
hundred-thousandth      of 
an  inch  apart — it  is  read- 
ily understood  that   the 
slightest    movement    of 
any  part  of  the  apparatus 
would  blur  the  result. 

Nor  can  any  such  work 
be  undertaken  without 
an  alum  cell  in  the  path 
of  the  light  rays,  other- 
wise the  expansion 
caused  by  the  heat  would 
destroy  the  most  care- 
fully-secured   focus.      A 

good  lOCUS  once  secured       magnified  a  Million  Times,  the  Diatom  Is  Recorded  on  the  Photo- 

r,n    -3    liirrliKr  moo-ni'fiorl  r,U  GRAPHIC    PLATE.      IT  IS  OnE    OF    NATURE'S    SMALLEST    PLANTS    BUT    IT   IS 

on  a  nigniy  magnmea  od-  found  almost  wherever  there  is  water 

ject  is  to  be  preserved  at 


A  Species  of  Diatom 
The  little  water  plant  was  mafirnified  three  hundred  fifty  diameters,  or  one  hun- 
dred twenty-two  thousand  times. 
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all  hazards.  It  is  not  the  easily-managed 
operation  which  the  ordinary  photogra- 
pher performs  so  blithely  with  focusing 
cloth  and  ground  glass. 

The  traveler  half  a  mile  away  from  the 
Eiflfel  Tower,  photographing  it  with  his 
lens  set  to  the  "infinity"  mark  on  the 
little  focusing  scale,  has  infinite  depth  of 
focus.  A  tree  a  hundred  feet  away,  a 
wagon  five  hundred  feet  away,  and  the 
tower  itself,  all  appear  equally  sharp. 
But  a  microscopic  lens  is  either  in  focus, 
or  it  is  not;  and,  as  its  depth  of  focus 


save  when  his  carefully-secured  focus 
leaves  the  instrument  in  response  to  some 
tiny  vibration  in  the  building.  With 
reasonable  care  a  good  focus,  once  se- 
cured, will  last  long  enough  to  make  the 
picture.  The  plate  holder  with  its  sen- 
sitive plate  is  slipped  in,  the  light  from 
the  lantern  to  the  condensers  being  in- 
terrupted with  a  strip  of  cardboard  while 
the  dark  slide  is  removed.  Exposures 
will  range  from  a  few  seconds  to  many 
minutes,  according  to  the  nature  of  the 
object,  its  color,  the  degree  of  magnifica- 


And  the  Razor  Was  Sharp 

In  fact  its  blade  was  drawn  so  finely  that  the  edge  under 

the  microscope  was  seen  to  be  crumbling  away. 

tion,  the  type  of  lens,  and  the  kind  of 
color  screen,  if  any.  In  the  case  of  the 
diatom,  a  minute's  exposure  is  ample.  In 
the  case  of  stained  sections  of  flesh,  or  of 
blood  corpuscles  which  have  been  stained 
red,  the  exposure  may  be  much  longer. 

No  one  in  the  room  moves  or  speaks 
while  the  photograph  is  being  made. 
There  is  never  even  a  clock  at  work.  As 
for  a  passing  wagon,  it  would  ruin  a 
much  less  delicate  job  of  photomicrogra- 
phy than  this  one. 

For,  when  the  plate  is  developed  and 
the  strange  picture  is  printed,  it  is  found, 
perhaps,  that  the  diatom  has  been  en- 


Embryo  Leaf  of  a  Pond  Lily 

The  bud  in  which  this  was  packed  was  only  a  little  larger 

than  the  head  of  a  pin. 

larged  three  thousand  diameters.  Mag- 
nifications of  five  thousand  diameters  are 
possible,  but  rare,  as  lenses  are  not  yet 
perfect  enough  to  produce  such  pictures 
clearly  except  under  very  special  and 
favorable  conditions,  as  five  thousand 
diameters  means  twenty-five  million 
times — that  is^  that  a  diatom  enlarged 
five  thousand  times  would  give  room  for 
twenty-five  million  like  it  on  the  surface 
of  the  print. 

Photomicrography — a  dainty,  difficult, 
and  beautiful  art — is  used  largely  in  com- 
mercial work,  and  still  more  largely  in 
teaching.  Two  pictures  of  blood  stains — 
one  of  human  blood,  the  other  of  fish 
blood,  taken  from  an  accused  man's 
clothes — will  do  more  to  convince  a  jury 
of  his  innocence  than  all  the  verbal  tes- 
timony which  could  be  offered.  It  is 
easier  for  the  mill  owner  to  send  photo- 
micrographs of  broken  steel  than  the 
steel  itself  in  making  a  complaint. 
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PLAYFUL  FOUNTAINS  DOUSE 
GUESTS 

A  NDREA  SBARBORO,  of 

Asti,  in  the  beautiful 
Russian    River    Valley 
of  California,  amuses 
himself  and  his 
guests     with 
"  g-  u  i  o  c  h  e 
d'acqua".    A 
translation     of 
these  words  is 
"playful    foun- 
tains" and  this 
Italian- Ameri- 
can banker  has 
had  them  care- 
fully and  cleverly 
distributed 
throughout  the  ex- 
tensive    grounds     of 
his     country     estate. 
When  he  is  showing  a  guest 
about    his    grounds,    it    is 


It  Is  Almost  Impossible  Not  to  Step 
ON  A  Control  Button 


almost  impossible  for  the  guest  to  avoid 

stepping  on  the  release  button  of  one  of 

these  fountains.    The  result  is 

that  he  is  showered  with 

water. 

The   idea  originated 
from    formal    gar- 
den s    of    Italy 
where  various 
members    of 
royal     families 
have  had  simi- 
lar fountains 
built  to  amuse 
themselves  and 
their    guests. 
Needless  to  say 
a     ducking     re- 
ceived by  the  most 
formal    member    of 
a     house     party     im- 
mediately  upon   his   ar- 
rival   serves  to  break  the 
ice. 


HIDDEN  IN  THE  LITTLE  GLENS  AND  NOOKS  ARE  THE  PLAYFUL  FOUNTAINS 
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TECHNICAL   WORLD   MAGAZINE 


PAi>mNG  IN  A  Cage  Five  Hundred  Feet  Up 

This,  the  longest  span  electric  cable  in  the  world,  carries  power  to  San  Francisco 

across  the  Strait  of  Carquinez. 


RUBBER  TIRES 

IJIGHER  speed  and 
less  noise  will  be  the 
result  of  the  use  of  rub- 
ber tires  on  street  cars 
according  to  English  ex- 
perts. They  will  be  no 
more  expensive  than 
those  used  on  motor 
trucks,  which  usually 
have  a  life  of  twenty 
thousand  miles,  and  the 
wear  on  the  rails  will  be 
greatly  reduced.  The 
expense  will  not,  there- 
fore, be  as  prohibitive  as 
might  be  supposed. 


PAINTING  LONGEST  POWER 

SPAN 
IT  is  five  hundred  feet,  the  height  of 

the  Woolworth  building,  from  the 
cage  attached  to  the  cable  of  the 
longest  power  transmission  span  in 
the  world,  to  the  ground.  The  gap 
has  a  width  of  four  thousand  seven 
hundred  feet  between  the  towers 
which  stand  on  either  side  of  the 
Strait  of  Carquinez,  north  of  Oak- 
land, California.  The  span  con- 
sists of  four  steel  cables,  each  one 
five-eighths  of  an  inch  in  diame- 
ter, the  whole  of  which  was  recently 
painted.  Over  these  cables  the  elec- 
tric power  generated  by  the  mountain 
streams  of  the  Sierra,  distant  from 
one  hundred  and  fifty  to  three  hundred 
miles,  is  transmitted  to  Oakland  and 
San  Francisco.  The  span  was  built  by 
a  California  electric  company  and  was 
part  of  the  very  first  transmission  lines 
which  demonstrated  that  electric  en- 
ergy could  be  economically  transmitted 
at  high  tension  over  distances  exceed- 
ing a  hundred  miles.  More  than  a  hun- 
dred thousand  horsepower  of  electric 
energy  generated  by  mountain  streams 
is  now  distributed  by  this  company  to  the 
various  industries  and  municipalities  of 
the  western  coast  which  have  need  of 
electric  power. 


HANDY   SEAT   FOR  MILKMEN 

VV7  ITH  a  piece  of  one-inch  board 
to  which  is  nailed,  perpendicu- 
larly,  a  single  upright  leg,  a  con- 
venient seat  can  be  made  for  milkers, 
which    may    be    strapped    on    the 
back   and   carried   about,   leaving 

Walking  FROM  One  Cow  to  Another 

the  milker  free  use  of  both  hands. 
This  contrivance  is  very  popular 
among  many  of  the  dairymen  of 
the  Imperial  Valley,   Cali- 
fornia, who  have  found  it 
reduces  milking  time. 


The  One-Legged  Stool  Is  Always  Handy  Because 
It  Is  Strapped  to  the  Milker 


TEACHING  THE  FARMER  HOW  TO  USE  ELECTRICITY 
A  demonstration  car  that  visits  every  farmers'  gathering  in  Central  California. 


DEMONSTRATING  ELECTRIC- 
ITY TO  THE  FARMERS 

A  CALIFORNIA  electric  company 
^^  has  in  operation  a  demonstration 
car  which  is  sent  out  over  the  numer- 
ous trolley  lines  to  every  county  fair 
or  carnival  in  Central  California  to 
show  the  ranchers  the  many  labor- 
saving  uses  to  which  electric  energy 
can  be  put  on  the  farm.  The  interior 
of  the  car  is  filled  with  scores  of  elec- 
tric appliances  from  the  motor-driven 
pump  for  irrigation  purposes  to  the 
latest  toaster  and  vacuum  cleaner.  In 
the  territory  covered  by 
the  corporation's 
power  lines  one 
rural  district 
increased 
its  de- 


mands for  electric  farm  power  from 
twenty  kilowatts  in  191 1  to  two  thousand 
six  hundred  kilowatts,  in  1914. 


TENDER  FOR  SUBMARINES 

nrilE  Navy's  first  submarine  tender, 
■*■  the  Fulton,  has  just  been  com- 
pleted. It  is  the  first  large  vessel  built 
in  this  country  and  equipped  with  a 
Diesel  heavy  oil  engine.  Unlike  most 
ships  of  the  Navy  she  is  built  accord- 
ing to  mercantile  specifications.  She 
will  have  a  speed  of  fourteen  knots  an 
hour  and  will  be  the 
convoy  of  the  fleet 
of  submarines 
when  cruis- 
ing long 
distances. 


TENDER  FOR  OUR  UNDERWATER  CRAFT 
The  Fulton  will  be  the  convoy  for  the  submarine  fleet,  carrying  supplies  and  fuel  when  the  little  vessels  of  war  are  sent 

on  long  cruises. 
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COLLECTOR  FOR 
VALUABLE  DUST 


A 


Better  Granite  Pavements 

Philadelphia  paved  half  of  the  street  with  hig  rough  blocks  and  the  other  half 

with  split  ones  for  experimental  purposes. 


OLD  AND  NEW  GRANITE 
PAVEMENTS 

CIDE  by  side  in  Market  Street,  Phila- 
delphia,  are  to  be  found  two  kinds 
of  granite  pavement,  the  one  in  big 
rough  blocks  and  the  other  in  split 
form.  They  were  laid  in  this  fashion 
for  experimental  purposes.  It  has 
been  found  that  the  big  granite  blocks 
wear  very  well  but  are  hard  on  horses' 
feet  and  on  automobile  tires,  besides 
being  difficult  to  clean.  As 
phalt  not  being  suitable  for 
very  heavy  traffic,  the  split 
rocks  of  granite  were  de- 
clared to  be  the  very  best 
substitute  that  could  be 
found.  This  material 
presents  a  smooth  sur- 
face, can  be  washed  off 
with  a  hose,  and  wears  fully 
as  well  as  the  old-style  stone 
blocks  which  were  responsi- 
ble for  the  greatest  percent- 
age of  the  noise  in  any  dis- 
trict where  they  were  laid. 
The  city  is  discarding  the  big 
blocks. 


FAN  effectively 
collects  the  filings 
and  grindings  in  a  shop 
where  valuable  metals 
are  worked,  and  saves 
the  portion  usually  lost 
in  the  cracks  in  the 
floor.  The  electric  mo- 
tor and  controller  op- 
erates the  grinding 
wheel.  At  the  left  is  a 
small  motor  -  operated 
exhaust  fan  which 
draws  the  particles  into 
a  funnel-shaped  open- 
ing, placed  as  near  the 
work  as  possible.  This 
discharges  into  a  sack 
on  the  floor.  The  sim- 
plicity of  this  arrange- 
ment and  the  savings  resulting  from  its 
use  recommend  it  highly  wherever 
precious  or  semi-precious  metals  are 
worked.  Most  jewelers  do  not  need  the 
arrangement  because  the  saving  would 
be  too  small,  but  manufacturers  have 
found  the  investment  paid  beyond  all 
expectations. 


Saving  Val- 
uable Dust 
When  precious 

metals  are 

worked,  the  fan 

sucks  the  filings 

into  the  bagr. 


A  Game  of  Ball  Where  a  Few 
Hours  Before  Swimmers  Sport- 
ed IN  the  Sea 


SWIM  IN 
BASEBALL  PARR 

V?7HEN  the  tide  is 
high  at  Ketchikan, 
Alaska,  swimming  races 
are  held  in  the  baseball 
park.  The  grounds  are 
on  the  tide  flats  along 
the  beach,  and  the  tide  is 
so  high  at  certain  times 
that  the  sandy  ball  grounds  are  covered 
to  a  sufficient  depth  for  swimming. 


CURLING  IRON  FOR  TRAV- 
ELING 

P ITHER  direct  or  alternating  cur- 
rent can  be  used  to  operate  this 
electric  curling  iron,  so  that,  in  travel- 
ing, ladies  can  always  use  it  no  matter 
which  current  is  available. 

The  attachment  plug  fits  any  lamp 
socket  and  the  iron  becomes  sufficiently 
hot  for  use  in  thirty  seconds  after  the 


As  a  Swimming  Pool 
When  the  tide  is  in,  the  baseball  grounds  are  used  by  the  swimmers. 


current  is  turned  on.  The  heating  ele- 
ment, the  same  in  principle  as  that 
used  in  electric  flatirons,  is  hermetic- 
ally enclosed  in  the  iron  and,  not  being 
exposed  to  the  air,  will  last  indefinitely. 
The  iron  cannot  become  overheated, 
so  there  is  no  danger  of  scorching  the 
hair.  The  handle  is  of  a  nonconducting 
material  and  there  is  a  button  of  this 
same  material  for  opening  the  curler. 
The  length  of  the  iron  is  nine  inches, 
and  it  weighs  only  fourteen  ounces ;  it 
can,  therefore,  be  conveniently  carried 
in  a  handbasf. 


THE  TRAVELER  FINDS  THIS  CURLING  IRON  CONVENIENT  BE- 
CAUSE IT  WILL  USE  EITHER  ALTERNATING  OR  DIRECT  ELEC- 
TRIC CURRENT 
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EUROPE  TO  SEER  OUR 
HORSES 
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GUARDS  OF  THE  CITY  STREETS 
The  animals  used  by  the  mounted  police  of  some  of  the  big  cities  cost  over  three  hundred  dollars  apiece. 


By 
GUY    E.    MITCHELL 


A  MERICAN  horse  breeders  now 
i\     have  a  golden  opportunity  for 

/  \  attaining  the  supremacy  of 
/  %  the  world  in  horse  breeding, 
and  in  controlling  the  horse 
markets.  That  is  the  opinion  of 
George  M.  Rommel,  chief  of  animal 
husbandry  of  the  Department  of  Agri- 
culture. At  the  close  of  the  great  war 
which  is  now  devastating  Europe,  the 
nations  involved  will  find  themselves 
badly  in  need  of  horses,  as  the  number 
of  animals  being  destroyed  in  the  com- 
bat is  enormous. 

Reports  from  the  warring  nations 
are  to  the  effect  that  the  countries 
which  have  been  foremost  in  improv- 
ing the  thoroughbred  —  England, 
France,  and  Austria — have  comman- 
deered most  of  the  racers  of  the  Euro- 
pean turf.  Dispatches  state,  however, 
that  France  has  reserved  from  mili- 
tary use  the  best  of  the  breeding  ani- 
mals, for  it  is  appreciated  that  when 
the  war  terminates  there  will  be  need 
for  desirable  types  of  animals  to  build 
up  the  depleted  stock. 

According  to  a  prominent  horseman 
of  Sheepshead  Bay,  the  horses  which 
are  parading  around  the  racetracks  of 
our  own  country  are  mere  ghosts  of 
what  we  had  five  years  ago,  and  there 

SIS 


is  hardly  a  really  good  horse  at  this 
time  on  the  American  turf,  whereas  a 
dozen  years  ago  there  were  scores.  On 
the  other  hand,  it  is  the  contention  of 
the  horse  specialists  of  the  Government 
that  there  are  just  as  good  horses  bred 
in  this  country  as  abroad,  and  that  it 
is  only  because  of  the  fact  that  they  are 
imported  stock  that  European  animals 
are  given  preference  over  our  own,  just 
as  imported  millinery  may  be  preferred 
to  the  domestic. 

Wise  horse  breeders  will  undoubt- 
edly take  quick  advantage  of  the  ter- 
rific destruction  of  horseflesh  now 
going  on  in  Europe,  and  confidently 
build  up  a  stock  with  which  to  supply 
the  depletion  of  war.  That  war  uses 
up  horseflesh  is  shown  by  the  records 
of  our  Civil  War,  during  the  last  year 
of  which  nearly  one  hundred  and 
ninety  thousand  horses  were  pur- 
chased. General  Sheridan's  army,  dur- 
ing his  campaign  in  the  Shenandoah 
Valley,  used  up  horses  at  the  rate  of 
one  hundred  fifty  a  day. 

Although  the  Census  figures  show 
about  twenty-three  million  horses  in 
the  United  States,  only  a  few  are  suit- 
able for  army  use;  most  of  our  horses 
are  either  light  roadsters,  which  lack 
the  strength   and   endurance  required 


EUROPE  TO  SEEK  OUR  HORSES 
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in  the  army  cavalry  horse,  or  else  the 
slow,  heavy  draft  type.  With  even  our 
small  military  establishment  of  regu- 
lars and  militia  on  a  war  footing,  about 
fifty  thousand  horses  would  be  required 
as  against  twenty  thou- 
sand at  present  on  a 
peace  footing,  and  the 
army  finds  the  greatest 
difficulty  in  securing  the 
last  named  number  of 
suitable  horses. 

Of  late,  under  a  small 
appropriation  by  Con- 
gress, a  number  of  re- 
mount stations  have 
been  established  through 
co-operation  of  the  Department  of  Agri- 
culture and  the  War  Department, 
thereby  encouraging  the  breeding  of 
suitable  army  types.  According  to 
General  Leonard  Wood,  the  thorough- 
bred army  horse  is  fast  disappearing, 
and  he  has  evinced  a  strong  interest 
in  the  preservation  of  the  riding  horse 
for  military  purposes.  The  cavalry  is 
a  most  important  accessory  of  the  land 
force  in  time  of  battle. 
Possibly  no  mechan- 
ical force  can 
ever  take  its 
place,  and 
if  the 
^^^^^^^  rid- 
ing horse  is 
not  to  be  sup- 
plied in  suf- 
ficient numbers 
from  the  breed- 
ing farms  of  the 
nation,  it  is  hoped 
that  these  remount 
stations  will  be  able 
to  furnish  the  cav- 
alry horses  of  the 
future.  Long  be- 
fore Congress  ap- 
propriated money 
for  the  establish- 
ment of  the  re- 
mount   stations,    a 


number  of  our  millionaire  sportsmen 
recognized  the  value  of  the  preservation 
of  our  breeding  stock  for  the  benefit  of 
the  army  and  presented  valuable  stal- 
lions to  the  Government  for  breeding 


Mounts  for  thk   1  i 
Most  of  the  horses  in  use  in  the  United  States  could  not  be  drafted  for  war  use  be- 
cause they  are  too  light  and  have  not  the  necessary  endurance. 


purposes.  August  Belmont,  chairman 
of  the  Jockey  Club  of  New  York,  pre- 
sented the  stallions  Footprint  and  Ves- 
tibule. Both  were  sired  by  Rock  Sand, 
who  won  many  prizes  in  England,  in- 
cluding the  Derby  and  the  St.  Leger, 
and  who  was  purchased  for  the  Bel- 
mont stables  for  one  hundred  fifty 
thousand  dollars.  Later  Mr.  Belmont 
presented  Octagon  and  Henry  of  Na- 
varre, both  well  known  thorough- 
breds. 

Ten  years  ago  the  British  in  South  Af- 
rica bought  about  one  hundred  thou- 
sand horses  in  the  United  States,  and 
these  have  not  been  replaced  except 
by  the  draft  type.     It  is  exceedingly 


Of  America's 
Best  Blood: 
Henry  of  Na- 
varre 
He  was  pre- 
sented to  the 
army  by  August 
Belmont  for  use 
as  a  remount 
stallion. 
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MOUNTED  C^I/ALRyM/}/V. 


f 7,000 


erly  mounted?  In- 
deed, the  corps  of  mount- 
ed, police  of  large  cities 
like  New  York,  Chicago, 
and  Philadelphia,  who 
pride  themselves  on  the 
excellence  of  their 
mounts,  find  no  little 
difficulty  in  securing  the 
few  thousands  of  horses 
with  which  to  meet  the 
requirements  of  the 
mounted  patrolman.  The 
price  paid  by  the  New 
York  mounted  police  is 
three  hundred  twenty 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^  dollars  a  head.  The 
^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^^*     city  of  Philadelphia  has 

Even  the  Moijnted  Police  of  the  Country  Have  Difficulty  in  Obtain-       made     a     price     hmit     of 
ING  Enough  Suitable   Horses,  and  Yet   the  Army    Needs   Are  Very  l-,,-,«^1^c>^l        ^;^l-><-,r 

Much  Greater  .  O^e        nunarCQ        eignty- 

seven  dollars  a  head  for 
police  horses. 

However,  anticipating  the  foreign  de- 
mand for  cavalry  horses  and  assured  of 
good  prices,  it  is  believed  that  breeders 
will  quickly  set  about  raising  a  stock  of 
war  horses,  of  which  stock  our  own  army 
will  take  first  advantage. 


MOa/VT£D 
P/irROLMy<iA/. 


fJOO 


Rn/IT/\/£ /MPOffT/f/VCE  Or  »ORS£  /?£-QU/ff£'/^ENrS    OF 
REGUL/iR  /IRMY  ^ND  MOUA/TED  POUCE. 


doubtful  whether  so  large  a  number 
of  horses  could  be  secured  in  the  coun- 
try today,  according  to  Mr.  Rommel. 
How,  then,  says  he,  could  the  United 
States  mount  an  army?  If  with  draft 
horses,  or  horses  of  draft  breeding,  how 
could    it    meet    a    hostile    army    prop- 


PAPER  A  FARM  BY-PRODUCT 


By 
RICHARD    BYRD 


THE  daily  issues  of  one  of  the 
great  newspapers  of  the 
country  are  now  being  printed  ■ 
by  way  of  experiment  on 
paper  manufactured  by  the 
Government  from  woods  which,  in  the 
opinion  of  paper  men,  are  not  at  all  suit- 
able for  paper  making.  The  great  bulk 
of  the  paper  used  by  American  daily 
newspapers  is  made  from  spruce  wood, 
ground  into  pulp  and  chemically  treated, 
and  the  amount  of  forest  land  which  must 
be  cut  over  daily  to  supply  the  twenty- 
four  thousand  or  more  papers  published 
in  the  United  States  is  enormous.    It  re^ 


quires  an  army  of  axmen  to  perform 
this  single  preliminary  work  which 
leads  up  to  the  purchase  of  the  morning 
or  evening  paper  on  whose  pages  we 
read  the  world's  news.  No  accurate 
estimate  has  been  attempted  of  the 
number  of  acres  annually  cut  over  for 
all  the  newspapers,  which  range  in  size 
from  the  single  sheet  with  a  few  hun- 
dred circulation  to  the  great  Sunday 
issues  of  sometimes  more  than  a  hun- 
dred pages,  with  circulations  of  half  a 
million  copies;  but  a  daily  newspaper  of 
twenty  pages  with  an  average  circula- 
tion of  one  hundred  thousand  copies 


PAPER   A   FARM    BY-PRODUCT 
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uses  each  day  the  product  of  about  six 
and  one-half  acres  of  forest,  or  about 
twenty-five  hundred  acres  a  year. 
Some  of  the  largest  papers  require  over 
ten  thousand  acres  a  year — more  paper 
than  was  used  in  the  same  period  by 
all  the  newspapers  in  the  United  States 
in  the  time  of  our  grandfathers.  Then 
besides,  there  are  the  novels — thou- 
sands of  them  coming  out  every  year — 
and  the  maga- 


zines with  their 
millions  of  cir- 
culation, which 
require  a  bet- 
ter grade  of 
paper. 

Whether  this 
is  the  age  of 
reading  of  good 
literature  or 
not  it  is  cer- 
tainly the  age 
of  printing, 
and  the  first 
requisite  to 

printing  is  ^^^^^^^^^^^^^^^ 
paper.  When  ^^^^^^^^^^^^^^ 
the  discovery  was  made  that  good  white 
paper  could  be  made  from  spruce  wood 
it  was  considered  that  the  paper  ma- 
terial supply  was  unlimited;  but  with 
thousands  of  acres  of  spruce  forest 
disappearing  every  day  in  the  year 
into  the  maw  of  the  paper  mill  the 
supply  is  rapidly  disappearing,  and  so 
Uncle  Sam  is  bestirring  himself  to  find 


Tbf  PMprf  ufKm  vbicli  this  paif«  u  pnnUd  * 


Machine  Shop  at 
Wausau  Mill 
The  Government 
makes  its  experi- 
mental paper  in  the 
same  way  it  would 
have  to  be  made  com- 
mercially. 


Paper  from  Crop 

Waste 
This  government  bul- 
letin was  printed  on 
material  made  from 
cornstalks  and  other 
farm  products. 


A  Mill  in  the  Government  Plant 

Paper  is  beinsr  made  from   many  materials  at  Wausau. 

Wisconsia. 


suitable  substitutes.  He  is  investigat- 
ing and  searching  far  and  wide  and  try- 
ing out  everything  in  sight,  from  corn- 
stalks and  grasses  to  all  kinds  of  trees 
which  give  promise  of  furnishing  a 
paper  supply. 

In  tests  with  woods  in  the  Govern- 
ment pulp  mill  and  laboratory  at  Wau- 
sau, Wisconsin,  all  the  experiments  are 
carried  out  under  conditions  which 
duplicate  commercial  practices.  As  a 
final  test  of  the  real  value  of  some  of 
these  new  woods  under  practical  con- 
ditions, arrangements  have  been  made 
between  the  Forest  Service  and  one  of 
the  largest  New  York  newspapers  to 
print  some  of  its  editions  on  paper 
made  from  these  woods,  and  it  is  an- 
nounced that  newspapers  in  other  parts 
of  the  country  will  also  make  experi- 
mental runs  of  the  paper.  The  spruce 
men  themselves  are  probably  the  most 
skeptical,  and  one  of  the  largest  own- 
ers of  spruce  lands  in  Maine  recently 


522 


•  TECHNICAL   WORLD   MAGAZINE 


wrote  to  Washington  for  a  Forest 
Service  bulletin  describing  the  govern- 
ment experiments  with  balsam  fir 
which  he  stated  he  wished  to  show  to 
some  of  the  Maine  lumbermen  who 
characterized  this  tree  as  a  "weed". 
Weed  or  not,  this  tree,  as  well  as  many- 
other  trees  not  now  considered  as 
available  for  paper,  is  destined  to  find 
its  last  use  as  newspaper. 

It  is  not  alone  in  trees,  however,  that 
Uncle  Sam  finds  promise  of  a  future 
paper  supply.  Trees  are  slow  growing, 
and  the  cutover  forest  does  not  repro- 
duce itself  for  many  years.  If  some 
annual  fiber  crop  can  be  found  which 
will  produce  good  paper,  the  future 
supply  may  prove  less  of  a  problem, 
and,  possibly  too,  we  may  be  able  to 
conserve  our  timber  supply  for  uses 
more  long-lived  than  a  daily  news- 
paper. Thus  no  less  a  personage  than 
the  stalk  of  King  Corn  has  been  found 
to  produce  a  very  good  paper.  Broom 
and  Kaffir  corn,  rice  straw,  cotton 
stalks,  and  various  grasses  also  give, 
excellent  service  for  this  purpose.  A 
conservative  estimate  of  cornstalk 
production  is  one  hundred  and  fifty 
million  tons.  If  part  of  this  were  made 
into  paper,  the  country  would  lose 
nothing  agriculturally,  for  in  the  proc- 
ess of  manufacture  all  the  food  value  of 
the  stalks  can  be  extracted  and  re- 
turned to  the  farmer  for  stock  feed,  so 
that  his  soil  may  be  replenished  as 
fully  as  though  the  cornstalks  them- 
selves were  fed  to  stock  or  thrown  on  the 
manure  heap.  Broomcorn  fiber,  already 
mentioned,  has  but  a  small  annual  pro- 
duction. Rice  straw,  which  has  long 
been  used  in  China  and  Japan  for  paper 
making,  has  an  annual  yield  of  about 
two  million  tons.  Cotton,  the  great 
crop  of  the  South,  produces  about  ten 
million  tons  of  stalks  annually,  although 


paper  made  from  this  material  is  not 
of  as  good  quality  as  from  the  others. 
Flax,  which  is  grown  almost  exclu- 
sively for  seed,  furnishes  another  three 
million  tons  of  straw  annually,  prac- 
tically all  of  which  is  now  wasted,  and 
which  is  capable  of  being  made  into  a 
strong  durable  paper. 

Viewed  from  a  broad  economic 
standpoint,  the  fine  thing  about  the 
possible  use  of  all  of  these  largely  wasted 
by-products  of  our  big  staple  crops  is 
that  in  the  process  of  paper  manufac- 
ture practically  everything  can  be  ex- 
tracted which,  when  fed  to  animals  on 
the  farm  and  thus  indirectly  returned 
to  the  soil,  will  replace  what  fertility 
has  been  taken  from  it  in  the  growing 
of  the  crops  which  furnish  the  paper. 
In  other  words,  there  is  no  nutriment, 
except  in  some  cases  mental,  and  little 
of  a  fertilizing  nature  in  the  ordinary 
newspaper. 

In  order  to  secure  a  practical  test  of 
some  of  the  papers  which  have  been 
produced  from  crop  plants  in  the  ex- 
periments made  by  the  Bureau  of  Plant 
Industry,  the  Department  of  Agricul- 
ture has  issued  a  printed  pamphlet 
made  up  of  different  kinds  of  papers 
manufactured  wholly  or  in  part  from 
crop  wastes  and  by-products.  The 
first  folio  is  of  paper  made  from 
shredded  cornstalks  and  cotton-hull 
fiber;  the  second  folio  is  made  from 
shredded  broomcorn  stalks  treated  by 
the  soda  process;  the  third  folio  con- 
tains rice-straw  soda  pulp  and  sulphite 
pulp  from  spruce;  the  fourth  folio  con- 
tains broomcorn  soda  pulp  and  soda 
pulp  from  poplar  wood ;  and  the  fifth 
folio  is  made  from  comparatively  pure, 
long-fiber  pulp  of  cornstalks.  The  va- 
riety of  corn  used  in  this  case  was 
Reid's  Yellow  Dent,  a  kind  extensively 
grown  in  the  corn  belt. 
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MOTOR  HOE  FOR     * 
CULTIVATING 

ETVEN  the  man  with  the  hoe  has  lost 
his    job    on    big   farms,    his    place 
being  taken  by  a  motor  which 
does  better  work  and  does  it 
cheaper,    counting    both 
the  cost  of  the  fuel  and 
the     depreciation     on 
the  machine.     It  will 
hoe  between  plants, 
the  rows  of  which 
are  set  twenty-five 
inches  apart.     The 
ground    is    very 
evenly    broken    up, 
and  the  weeds,  being 
severely   bruised    and 
cut  by  the  reciprocating 
knives,  do  not  take  root 
again.    The  machine  can  be 
turned  in  its  own  length. 


REINFORCING  AUTO  TIRES 
WITH  STEEL 


M 


INUTE   pieces   of   steel    of   spiral 
form  have  been  made  into  a  tread 
for  automobile  tires.    The  fin- 
ished  tread    forms   a   strip 
of  metal  of  about  half  the 
thickness  of  the  rubber 
tire  itself  at  the  point 
of   contact   with   the 
ground.    This  is  set 
into  the  rubber  and 
is  wide  enough  so 
that  all  contact  be- 
tween the  tire  and 
the  ground  is  on  the 
steel     tread.       Thus 
virtually   all   possibil- 
ity of  a  puncture  is  re- 
moved   and    the    tire    is 
made  practically  proof 


against     skidding. 


English 


The  Man  with 
THE  Hoe   Loses 
His  Job  to  a  Ma- 
chine 


Spiral  Steel 

Tread    for 

Auto  Tires 


The  Bootblack  Who  Uses  a  Guard  Like 
This  Does  Not  Soil  Your  Hosiery 


motorists  who  have  tried  out  the  new  tires  claim 
that  they  have  traveled  from  five  thousand  to  ten 
thousand  miles  without  puncture,  blowout,  or 
trouble  of  any  kind. 

GUARDS  THE  HOSIERY 
T  JP-TO-DATE  bootblacks  have  adopted  a  cel- 
luloid sheet  which  fits  over  the  top  of  an 
oxford,  protecting  the  hosiery  of  the  patron  from 
being  soiled  by  the  polish.  Its  spring  top  keeps 
it  clamped  about  the  ankle,  and  as  it  can  be  wiped 
off  with  a  cloth  it  is  easy  always  to  keep  it  clean. 
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EXERCISE  IN  THE  NOON  HOUR 
Government  employes  in  the  Bureau  of  Engraving  and  Printing  at  Washington  dance  on  the  roof  after  lunch. 


DANCE  ON  GOVERNMENT 
ROOF 

IWrODERN    dancing    furnishes    exer 
cise  and  recreation  for  the  govern 
ment  employes  during  the  noon 
hour  at  Washington.      The 
new  building  of  the  Bureau 
of  Engraving  and  Printing 
has  a  spacious  roof  which 
forms    an    ideal    place    to 
dance,  and  every  noon  many 
of  the  employes  of  the  plant 
gather   to   dance    away   the 
half  hour  not  used  in  con- 
suming lunch.    The  heads  of 
departments   say  that  there 
is  a  noticeable  difference  in 
the   work   which   those   who   dance   are 
able  to  do  in  the  afternoon,  as  the  exer- 
cise increases  their  efficiency. 

Roofs   are   being  utilized   by   many 
private  corporations  for  noon  games 
among  the  employes  so  that  they  may 
get  a  period  of  exercise  during  the 
day  and  come  back  refreshed  to  their 
indoor  labors.     Recess  periods   for 
outdoor  play  have  long  been  consid- 
ered essential  for  children. 

LAMP  FOR  NIGHT  READING 

"VV/H ETHER  or  not  you  are  addicted 
to  the  habit  of  reading  in  bed  for 
a  few  minutes  every  night  before  turn- 
ing over  to  sleep,  the  new  bed  lamp, 
a  fixture  designed  to  hook  onto  any 
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convenient  rail,  will  appeal  to  your 
sense  of  convenience.  It  is  as  handy 
as  the  hand  battery  searchlight  lamp 
because  it  can  be  removed  from  its 
place  as  readily  as  a  book  from  its  case 
and  at  the  same  time  is  always  avail- 
able where  a  special  light  is 
needed  on  a  particular  ob- 
ject. All  glare  on  the  eyes 
and  all  shadows  are  elimi- 
nated because  it  can  be  adjust- 
ed to  any  position  and  because 
the  bed  rail  or  the  chair  back 
is  always  at  hand  to  receive  it. 
The  new  fixture  was  designed 
originally  for  the  use  of  phy- 
sicians in  the  sick  room  and 
in  the  operating  room  where 
a  good  light  is  essential  to 
the  surgeon.  It  can  be 
fastened  to  a  stand  and 
placed  at  any  height  or 
position,  the  angle  with 
the  supporting  body 
being  adjustable  with  a 
thumb  screw.  Its  most 
universal  use  has  been 
found,  however,  in  the 
hands  of  the  habitual 
evening  reader  who 
enjoys  his  literature  after  he  has  pre- 
pared for  the  night  and  climbed  into  bed. 
The  light  shines  over  his  shoulder  but 
can,  nevertheless,  be  turned  out  without 
his  moving  from  the  recumbent  position 
on  the  bed. 


The  Bookworm 

Reads  in  Bed 

Hang  the  fixture  over 

the  rail  and  a  good  light 

is  thrown  on  the  page. 


MACHINE  DETECTS  BALANCE 

r\ETECTING  the  unbalanced  portion 
of  any  revolving-  mass,  such  as  a  fly- 
wheel of  an  engine  or  a  dynamo  arma- 
ture, is  declared  a  simple  matter  by  the 
inventor  of  a  device  which  is  called  a 
"balance  detector".  The  theory  of  the 
instrument  is  based  on  the  principle  that 
any  revolving  body  or  disk,  perfectly  bal- 
anced and  loosely 
supported  on  its 
axis,  will,  when  re- 
volving, seek  its 
own  course  of  revo- 
lution and  rotate 
steadily,  irrespect- 
ive of  the  course  of 
its  axis. 

The  device  con- 
sists essentially  of  a 
case  or  housing. 
Through  this  runs 

an  axle,  universally  supported,  on  which 
is  a  rotating  disk.  The  bearing  member 
protrudes  from  the  casing  and,  when 
testing,  is  placed  against  the  end  of  the 
shaft  of  the  piece  of  machinery  in  ques- 
tion. This  is  allowed  to  rotate  until  it 
has  attained  the  maximum  speed  of  the 
shaft.  In  the  casting  is  a  pointer  which 
shows  the  trend  of  the  motion,  greatly 


The  Balance  of  the  Flywheel  Is  Easily  Detected 
BY  THE  Simple  Instrument  Depicted 


exaggerated.  The  machine  is  then 
stopped,  with  the  device  still  connected, 
and  the  pointer  will  then  show  the  side 
out  of  balance. 

The  device  will  be  invaluable,  accord- 
ing to  the  inventor,  in  the  manufacture 
of  all  revolving  parts  of  machinery  such 
as  pulleys,  arbors  and  gears 


MANILA'S 
PENNY  FERRY 

•yHE  city  of  Ma- 
nila is  divided 
by  many  little 
creeks  and  canals. 
Likewise  it  is  a  city 
of  many  bridges. 
But  frequently  fer- 
ries are  necessary  to 
help  traffic  to  and 
from  different  por- 
tions of  town.  The  ferries  are  privately 
owned  institutions,  and  although  the 
equipment  costs  but  little,  probably 
less  than  twenty-five  dollars,  the  in- 
come is  gratifying.  It  is  true  that  the 
toll  is  absurdly  small — only  a  penny  a 
trip,  or  half  a  cent  in  our  money. 
As  the  distance  across  is  but  a  few  feet 
the  ferryman  does  not  lose. 


A  PENNY  A  TRIP 
It  is  but  a  stop  across  the  little  Manila  creeks  and  canals  and  the  ferryman  will  take  you  over  for  a  copper. 
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TACKLING  THE  MAN'S  JOB 


By 

B.    S.    ADAMS 


U'P  to  the  time  of  her  hus- 
band's death,  Mrs.  Nelson 
Bennett  had  never  taken 
any  active  part  in  business 
matters ;  but  the  acid  test  is 
in  being  equal  to  emergencies — able  to 
master  a  situation  despite  contin- 
gencies arising  from  unforeseen  cir- 
cumstances, and  in  this  Mrs.  Bennett 
made  good. 

In  the  midst  of  a  great  engineering 
work  Mr.  Bennett  was  taken  suddenly 
ill  and  died ;  but  his  plucky  wife 
grasped  the  reins  and  guided  the  un- 
finished million-dollar  job  through  to 
completion.  Had  she  not  done  so  his 
estate  would  have  lost  the  profit  of  the 
work  and  forfeited  the  bond  he  had  as- 
sumed, which  would  have  meant  finan- 
cial ruin.  Overwhelmed  as  she  was  with 
grief,  she  never  allowed  herself  to  lose 


The  Task  That  Mrs.  Bennett  Completed 

In  memory  of  her  husband,  whobegran  the  work,  the  tunnel 

was  given  his  name. 
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sight  of  two  salient  points :  that  the  work 
must  not  stop,  and  that  she  herself  must 
carry  it  on  to  completion. 

For  many  months  prior  to  his  de- 
cease, Mr.  Bennett  had  been  engaged 
upon  the  construction  of  a  tunnel 
through  Point  Defiance,  a  rugged 
promontory  on  Puget  Sound,  which  the 
Northern  Pacific  Railroad  Company 
was  building  in  connection  with  its 
water-grade  line  to  Tacoma ;  and  al- 
though the  big  bore  had  been  com- 
pleted some  six  weeks  earlier,  the  work 
of  timbering  and  putting  in  the  con- 
crete lining  was  hardly  more  than  well 
under  way  when  the  unexpected  death 
of  the  chief  executive  left  a  great  many 
very  important  features  of  the  gigantic 
project  without  a  guiding  hand. 

In  the  midst  of  Mrs.  Bennett's  first 
disquieting  reflections  came  a  tele- 
phone message  to  the  efifect  that  a  man 
who  had  once  been  slightly  connected 
with  her  husband  was  attempting  to 
establish  the  claim  of  full  partnership 
with  him,  and  had  even  gone  so  far  as 
to  notify  the  superintendent  that  on 
the  following  morning  he  would  be  at 
the  tunnel  to  assume  entire  charge  of 
the  work.  Immediately  following  this 
came  a  message  from  the  superintend- 
ent himself  stating  that  his  crew  of 
more  than  three  hundred  laborers, 
principally  Italian,  were  on  the  point  of 
quitting  as  is  their  usual  custom  when- 
ever a  death  occurs,  and  declaring  that 
such  disorganization  of  the  work  at 
that  particular  time  would  inevitably 
mean  failure. 

Putting  the  case  of  the  claimant  in 
the  hands  of  her  attorney,  Mrs.  Ben- 
nett hurried  out  to  the  scene  of  opera- 
tions. She  had  the  workmen  assem- 
bled, and  through  interpreters  made 
her  position  clear  to  them,  ending  her 
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brief  talk  with  a  strong  appeal 
to  them  to  stand  by  her  and  help 
her  finish  the  big  job  her  hus- 
band had  begun.  To  her  great 
encouragement  practically  every 
man  promised  to  stick  to  his 
post  and  kept  his  word. 

In  company  with  the  super- 
intendent, J.  C.  Denney,  Mrs. 
Bennett  then  went  over  every 
foot  of  the  big  tube  from  the 
east  portal  to  the  west,  a  dis- 
tance of  some  forty-four  hun- 
dred feet,  to  familiarize  herself 
with  the  work.  The  next  few 
days  she  devoted  to  studying 
the  specifications  of  the  contract 
and  acquainting  herself  with 
the  details  of  the  stupendous 
task  she  had  determined  to 
undertake.  One  week  after 
her  husband's  death,  Mrs.  Ben- 
nett formally  took  command  of 
the  "big  job",  as  it  was  locally 
designated. 

For  a  while  the  work  pro- 
gressed rapidly,  and  Mr.  Den- 
ney predicted  that  it  would  be 
finished  in  record  time,  but 
once  more  a  thunderbolt 
dropped  out  of  a  clear  sky. 
With  no  preliminary  warning, 
the  timbering  not  far  from  the 
east  portal  of  the  tunnel  sud- 
denly gave  way,  and  thousands 
of  tons  of  earth  were  precipi- 
tated inward.  The  cave-in 
measured  a  distance  of  one 
hundred  twenty-five  feet,  and 
all  further  work  had  to  be  sus- 
pended until  the  dirt  and  debris  were 
removed. 

In  this  second  emergency  Mrs.  Ben- 
nett again  proved  herself  equal  to  the 
demands  of  a  difficult  situation.  Early 
and  late,  rain  or  shine,  she  was  on  the 
ground,  personally  directing  the  clear- 
ing away  of  the  old  timbering  and  the 
removal  of  the  dirt,  and  going  about 
among  the  workmen  with  a  friendly 
word  for  each.  Her  courage  and  energy 
seemed    inexhaustible,    and    her    deter- 


Mrs.  Nelson  Bennett 

If  she  had  not  finished  her  husband's  big  job  the  family  finances  would 

have  been  ruined.     Against  great  odds  she  carried  it  through 

and  the  tunnel  was  turned  over  to  the  railroad  on  time. 


mination  to  bring  her  task  to  a  successful 
completion  never  wavered. 

Hardly  had  the  damage  wrought  by 
the  cave-in  been  repaired  when  still 
another  accident  occurred  which  de- 
prived Mrs.  Bennett  of  the  man  whose 
fidelity,  capability,  and  generous  co- 
operation had  been  her  mainstay  from 
the  moment  she  assumed  the  manage- 
ment of  things.  While  rearranging  elec- 
tric light  wires  in  the  tunnel,  Mr.  Denney 
was  instantly  electrocuted.    But  with  the 


528 


TECHNICAL   WORLD   MAGAZINE 


same  indomitable  spirit  with  which  she 
had  faced  and  overcome  the  many 
obstacles  that  to  ninety-nine  women 
out  of  a  hundred  would  have  seemed 
utterly  hopeless  and  insurmountable, 
Mrs.  Bennett  pushed  steadily  onward, 
until,  on  March  11,  1914,  she  was  able  to 
turn  the  great  tunnel  over  to  the  North- 
ern Pacific  Railroad  within  contract  time. 


It  was  the  company's  original  inten- 
tion to  name  the  big  tube  the  "Point 
Defiance  Tunnel",  but  at  a  subsequent 
meeting  of  the  directors  it  was  unani- 
mously voted  to  call  it  the  "Nelson 
Bennett  Tunnel"  in  memory  of  the 
man  whose  efficiency  and  square  deal- 
ing had  saved  the  Northern  Pacific  a 
good  many  thousand  dollars. 


PAWNSHOP  FOR  ANIMALS 


By 


WENDELL     PHILLIPS    DODGE 


TIME  was  when  it  was  a 
serious  matter  to  have  an 
elephant  on  one's  hands  out 
of  season ;  that  is,  after  the 
circus  tents  had  been  put 
away  for  the  winter.  It  amounted  to 
the  same  thing  as  having  a  "white 
elephant",  and  was  far  more  real  than 
the  one  made  famous  by  P.  T.  Barnum  ; 
but  now  an  elephant  is  worth  gold  to 
the  possessor,  who  has  only  to  pawn 
the  brute.  An  animal  pawnshop  is 
something  out  of  the  ordinary;  but  in 
New  York  there  is  such  an  institution 
for  wild  animals,  as  well  as  for  all  kinds 
of  domestic  animals,  from  horses  down 
to  Fido,  and  the  place  has  been  doing  a 
lively  business  for  about  eight  years. 
There  is  no  trio  of  gilded  spheres  over  the 
entrance  to  indicate  to  the  uninitiated  that 
it  is  a  life-saving  station  for  the  down- 
and-out  owner  of  trained  animals ;  but 
those  in  need  of  its  help  find  a  way  to  it 
as  unerringly  as  a  sailor  discovers  a 
dramshop  in  a  foreign  port. 

Across  the  counter  of  this  loan-shop, 
figuratively  speaking,  lions,  tigers,  ele- 
phants, and,  in  fact,  every  kind  of  an 
animal  in  captivity,  have  at  one  time 
or  another  passed  within  the  past  eight 
years.  These  formidable  beasts  are 
brought  in  by  animal  trainers,  circus 
owners,    and    vaudeville    performers. 


who,  finding  themselves  temporarily 
"strapped"  and  unable  to  feed  either 
themselves  or  their  animals,  jump  at 
the  opportunity  of  "hocking"  the  latter, 
and  thereby  securing  sustenance  for 
both. 

As  this  is  a  very  unusual  business, 
only  a  most  experienced  animal  man 
could  conduct  it  at  a  profit.  To  do  so 
he  must  know  not  only  the  market 
value  of  every  animal  which  is  likely  to 
be  oflfered  as  security,  but  also  the 
animal's  capacity  for  food,  for,  obvi- 
ously, it  would  not  do  to  loan  much  on 
an  animal  which  would  "eat  itself  up" 
long  before  the  owner  might  be  ex- 
pected to  redeem  it. 

"That's  why  I  like  to  loan  on 
camels,"  commented  Dr.  Martin  J. 
Potter,  who  is  the  trainer  of  the  New 
York  Hippodrome  animals,  and  who 
conducts  what  is  probably  the  only 
animal  "hock-shop"  in  the  world. 
"Camels,"  he  added  facetiously,  "can  go 
for  nine  days  without  a  drink,  you  know, 
and  water  rent  is  no  small  item." 

Then  more  seriously  he  said :  "I 
have  to  be  most  careful,  too,  not 
to  be  imposed  upon.  With  all  my  cau- 
tion, however,  they  sometimes  get  the 
best  of  me.  Not  long  ago  I  loaned  a 
fellow  twenty  dollars  on  a  dog.  The 
animal  was  worth  fifty  dollars  at  the 
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outside.  I  didn't  see  how  I  could  pos- 
sibly lose  out  by  taking  him,  and  I 
wouldn't  have  lost  out,  either,  if  I  had 
kept  him.  But  this  was  a  trick  dog, 
and  the  swindler  did  not  tell  ine  that 
one  of  that  dog's  best  tricks  was  open- 
ing doors  and  letting  himself  out.  The 
dog  let  himself  out  and  me  in  at  one 
and  the  same  time. 

"I  had  a  lion  in  here  last  week  that 
caused  a  little  excite- 
ment. A  couple  of  green 
hands  working  here  for- 
got to  feed  him  at  the 
right  time  and  he  com- 
menced to  get  fussy. 
His  chain  broke  and  he 
was  loose  in  the  stable. 
As  a  matter  of  fact,  the 
lion  was  a  decrepit  beast 
that  had  served  his  time 
in  a  side  show.  One  had 
to  handle  him  with 
gloves  on  for  fear  of 
scaring  him ;  but  the  way 
those  two  greenhorns 
moved  around  the  stable 
was  a  side  show  in  itself. 
Finally  one  of  them  re- 
membered the  saying 
that  if  you  twist  an  ani- 
mal's tail  the  victory  is 
yours.  They  tried  it, 
and  the  animal  roared 
with  pain.  Believing 
that  their  end  had  come, 
the  two  men  ran  terror- 
stricken  out  of  the 
place." 

The  "brokers"  of  this 
odd  pawnshop  are  not  at 
all  likely  to  become  en- 
tangled in  the  meshes  of  the  law  because 
of  usury  in  rates  of  interest.  They  do 
not  charge  interest.  Their  only  fee  is 
the  one  charged  for  the  keep  and  feed 
of  the  pawned  animals ;  and  since  they 
are  in  business  principally  to  trade  in 
and  supply  trained  animals  of  all  kinds, 
particularly  horses,  for  the  stage,  the 
care  of  animals  is  directly  in  their  line, 
and  their  charges  are  as  reasonable  as 


they  are  legitimate.  What  if  they  do 
charge  twelve  to  fifteen  dollars  a  week 
for  the  keep  of  an  elephant,  or  ten  dol- 
lars for  a  camel,  or  ten  dollars  or  more 
for  a  healthy  man-eating  bear  with  a 
ravenous  appetite ! 

The  collaterals  accepted  by  this  firm 
for  loans  made  include  almost  every- 
thing in  the  animal  kingdom,  haired  or 
feathered,    which    may    be    trained    for 
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Where  the  Lions  and  Tigers  Are   Worih  Money  to  Their  Trainers 
The  itinerant  showman  finds  this  pawnshop  a  life  saver  in  some  of  the  cold  winters. 


the  Stage :  elephants,  camels,  horses, 
ponies,  donkeys,  monkeys,  bears,  lions, 
leopards,  tigers,  dogs,  goats,  cats,  rats, 
mice,  snakes,  coons,  foxes,  parrots, 
canaries,  and  possibly  others.  At  one 
time  there  were  about  forty  trick 
donkeys  alone  in  their  place  subject  to 
the  call  of  a  pawn  ticket,  and  the 
amount  of  the  loans,  plus  care  and  feed 
during  the  period  of  pawn. 


CORN  CURING  SAVES  WEST- 
ERN COWS 


By 
PHILIP    R.    KELLAR 


IN  the  pit  silo  the  farmers  of  the 
semiarid  regions  of  the  Southwest 
have  found  a  valuable  aid  in  their 
eflforts  to  wrest  a  living  from  the 
soil.  In  the  winter  of  1913-14,  fol- 
lowing the  unprecedented  drought  of 
1913,  it  proved  its  value  to  such  an 
extent  that  hundreds  of  them  have  been 
constructed  by  the  farmers  of  Western 
Kansas,  Oklahoma,  Eastern  Colorado, 
Northern  Texas,  and  New  Mexico.  In 
one  Colorado  county  alone — El  Paso — 
the  existence  of  a  few  pit  silos  last  fall 


Two  Buggy  Wheels  and  a  Derrick   Make  a  Fine 
Hoisting  Machine  tov.  Removing  Silage  from  a  Pit 
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saved  fifty  thousand  dollars'  worth  of 
live  stock  which  would  have  perished 
in  the  severe  winter  following  the  dry 
summer.  There  were  more  than  two 
hundred  pit  silos  in  this  county  the 
past  summer. 

The  silo  is  getting  to  be  an  old  story 
on  the  prosperous  farms  of  the  Middle 
West.  The  value  of  the  great  tank  to 
preserve  the  feed  values  of  forage 
crops  and  utilize  them  through  the 
winter  and  spring  when  the  pastures 
are  resting,  has  been  tested  so  often 
that  nearly  every  successful  farmer  has 
constructed  one  or  more  of  them. 

The  pit  silo  is  only  about  three  years 
old,  and  has  been  in  extensive  use  for 
only  two  years.  It  is  not  a  new  thing, 
but  it  is  new  in  the  Southwest,  where  it 
is  more  valuable  than  in  any  other  farm- 
ing region  in  the  United  States.  A  few 
pit  silos  have  been  in  use  in  Iowa,  in 
Illinois,  and  even  in  Mississippi,  for  a 
number  of  years,  but  their  use  in  these 
regions  has  not  spread. 

A  silo  is  a  water-tight  structure  into 
which  corn  and  other  fodder  are  packed 
while  green  so  tightly  that  no  space  is 
left  for  air,  and  with  enough  moisture 
to  insure  fermentation.  The  material 
is  generally  cut  into  strips  not  more 
than  an  inch  or  two  in  length.  In  the 
winter,  after  the  fermentation  and  cur- 
ing process  have  been  completed,  the 
silo  is  opened  and  the  "mash"  is  fed  to 
live  stock.  It  is  as  palatable  and 
nourishing  as  green  fodder,  and  ex- 
haustive and  long-continued  experi- 
ments have  proved  that  beef  cattle, 
milch  cows,  hogs,  horses,  mules,  and 
sheep  thrive  upon  it.  The  process  pre- 
serves  about  ninety  per  cent  of  the 


The  Silo  Diggers 

The  pit  in  which  the  ensilatre  is  fermented  much  resembles 

a  cellar  before  the  hole  is  lined. 

food  value  of  the  green  fodder.  If  the 
fodder  is  left  in  stacks  or  shocks  it 
loses  fully  one-half  of  the  food  value 
through  the  drying  out  process. 

In  the  Southwest  last  winter  and 
spring  the  owners  of  pit  silos  learned 
that  the  immature  and  hot-wind  dried- 
out  fodder  crops  which  would  have 
been  practically  worthless  as  dry  food 


In  Colorado 

The  pit  silo  has  become  popular  there.    This  farmer  has  a 

pulley  and  a  derrick  for  getting  out  the  day's  fodder. 


HOISTING  FODDER  FROM  THE  PIT 
The  new  silo  is  a  eodsend  to  the  farmers  of  the  Southwest  for  it  enables  them  to  feed  their  stock  all  winter  at  little  cost. 
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made  a  very  good  food  when  converted 
into  ensilage  in  the  pit  silos.  One  illus- 
tration will  prove  its  value  in  this  regard. 

J.  C.  Michael  is  a  farmer  in  the  Lin- 
coln district  of  El  Paso  County,  in 
Eastern  Colorado.  In  August,  1913, 
when  it  was  apparent  that  the  drought 
and  hot  winds  had  already  made  it  im- 
possible to  secure  a  crop,  Michael, 
assisted  by  two  men  working  at  odd 
times,  built  a  thirty-five-ton  pit  silo. 
The  cash  outlay  was  only  $4.45.  Into  this 
hole  in  the  ground  Michael  packed  the 
corn  from  ten  acres,  the  best  of  which 
would  not  yield  more  than  ten  bushels  per 
acre.  The  corn  was  immature,  and 
there  was  no  chance  for  it  to  improve. 
If  harvested  and  stacked  for  use  as 
fodder  in  dry  form  it  would  have  been 
worth  only  a  few  dollars  per  acre. 

From  late  fall  until  spring  Mr. 
Michael  fed  the  ensilage  to  ten  milch 
cows  and  twelve  heifers,  twenty  pounds 
a  day  per  head  for  the  cows  and  five 
pounds  for  the  heifers.  No  grain  was 
fed,  but  the  cattle  were  given  a  little 
millet  and  oat  straw  for  roughage.  The 
entire  herd  kept  in  good  condition,  and 
the  ten  cows  provided  Mr.  Michael 
with  ten  dollars'  worth  of  cream  every 
week. 

The  pit  silos  in  the  Southwest  are 
generally  nothing  more  than  holes  in 
the  ground  lined  with  cement  of  vary- 
ing thickness.  Some  of  them  are  con- 
structed with  a  heavy  concrete  collar 
to  prevent  the  ground  caving  in  and  to 
keep  out  the  moisture.  Some  of  them 
have  concrete  extensions  above  the 
surface  of  the  ground.  There  are  all 
sorts  and  sizes  and  all  shapes  and  kinds 
of  construction,  for  the  pit  silo  is  still 
such  a  new  farm  device  that  it  has  not 
been  standardized.  The  cost  ranges 
from  the  $4.45  cash  outlay  of  Mr. 
Michael,  to  $150  for  the  larger  ones, 
with  an  inch  cement  lining  and  heavy 
concrete  collars  extending  deep  into 
the   ground   and   above-ground   exten- 


sions. The  average  cost  of  the  hun- 
dreds that  have  been  built  ranges  be- 
tween $15  and  $20. 

A  number  of  interesting  methods  have 
been  brought  into  use  to  make  the 
most  of  this  new  form  of  silo.  Two 
brothers,  Ray  and  Fay  Harner,  who 
live  near  Colby  in  Western  Kansas, 
have  discovered  a  method  by  which 
they  can  dig  a  thirty-foot  hole  for  a  pit 
silo  in  about  two  days.  They  contract 
to  dig  pit  silos  ten  feet  in  diameter  and 
thirty  feet  deep  for  about  $35,  and  their 
method  is  practical  throughout  Western 
Kansas  and  Eastern  Colorado,  since 
there  is  very  little  rock  above  a  depth  of 
forty  to  thirty  feet. 

The  Harner  brothers  use  the  blower 
of  a  threshing  machine  with  which  to 
remove  the  dirt  from  the  pit,  blowing 
it  through  the  air  and  so  scattering  it 
about  that  there  is  no  unsightly  pile  of 
earth  left.  A  five-horsepower  gasoline 
engine  furnishes  the  motive  power. 
The  blower  and  funnel  are  lowered  into 
the  hole,  and  the  men  throw  the  dirt 
into  the  receiver.  In  sandy,  loose  soil 
they  have  sunk  a  twenty-foot  hole  in 
eight  hours,  a  task  which  would  require 
two  laborers,  working  in  the  usual  way, 
from  two  to  three  days  to  accomplish. 
The  Harners  dug  one  pit  thirty  feet 
deep  and  twelve  feet  across  in  eighteen 
hours,  the  dirt  being  carried  twelve  feet 
above  the  ground  through  an  opening 
in  the  roof  of  the  barn  and  blown  to 
the  winds. 

Every  farmer  in  the  Southwest,  it  is 
said,  needs  a  silo  as  badly  as  he  needs 
anything;  it  is  further  said  that  not 
two  in  ten  are  able  to  build  an  above- 
ground  silo  because  of  the  expense. 
The  pit  silo,  costing  only  one-tenth  as 
much,  and  capable  of  being  built  by  the 
farmer  himself,  is  expected  to  solve 
this  problem  until  farmers  are  able  to 
purchase  the  more  expensive  and  better 
above-ground  silos  of  wood,  tile,  con- 
crete, or  metal. 
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AT  ICEBERG  LAKE 

IN  the  recently  opened 
Glacier  National  Park 
and  a  short  ride  by 
horseback  from  Many 
Glacier  Camp  is  Iceberg 
Lake — so  called  because 
huge  icebergs  float  upon 
its  bosom  even  in  the 
hottest  days  of  midsum- 
mer. It  is  situated  in  a 
locality  where  there  are 
many  glaciers  and  the  ice 
cliff  that  supplies  the 
water  for  the  lake  is  on 
Wilbur  Mountain.  When 
the  sun  warms  the  air, 
huge  blocks  of  ice  are 
loosened  and  fall  into 
the  water  with  the  deaf- 
ening noise  of  artillery. 
The  icebergs  float  around 
like  large  sailboats  be- 
cause the  sun  seldom 
shines  in  this  pocket  of 
the  mountains.  The  sur- 
rounding cliffs  are  over 
three  thousand  feet  high. 
The  lake  is  not  large, 
covering  less  than  a 
square  mile  of  surface. 
Not  a  ripple  stirs  the 
surface  of  the  water  save 
when  the  ice  falls  and 
sends  the  waves  dashing 
to  the  shores. 


How  TO  Get  Trade 
The  lines  on  the  sidewalk  gruide  the  prospective  customer  to  the  goods. 


In  the  Summer  Time  Mountains  of  Ice  Sail  Back  and  Forth 


BUSINESS  FEELERS 

VW'HAT  might  be  termed 
business  antennae,  or  feel- 
ers, are  the  lines  of  bright  red 
paint  extending  from  the  show 
window  of  a  Los  Angeles  store 
to  the  edge  of  the  sidewalk. 
Each  of  these  lines  of  red  leads 
to  a  strip  of  paper  of  the  same 
shade  inside  the  glass,  appar- 
ently forming  a  continuation  of 
it ;  and  each  of  the  paper  strips 
in  turn  leads  to  some  object 
marked  at  a  bargain  price. 
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Where  Pittsburgh's  Millionaires  Park  Their  Automobiles 

ROOFLESS   GARAGE 

PITTSBURGH'S      new      open      air 
garage  has  no  roof,  and  it  fills  a 
city  block.    The  ground 
was  loaned  to  the  Au- 
tomobile   Club    by    its 
owner,     although     the 
lot    is    reported    to    be 
worth  from  four  ta  five 
million    dollars.      The 
owner  will  not  be  ready 
to  build  on  it  for  sev- 
eral years,  and  as  auto- 
mobiles are  not  allowed 
to    stand    over    thirty 
minutes  in  the  crowded 
downtown  district,  the 
garage      has      become 
quite    necessary.      The 
members    of    the    club 
are  charged  but  twenty  cents  a  day  for 
parking  space,  but  non-members  have 
to  pay  a  much  higher  fee.  There 
is  room  for  two  hundred  automo- 
biles at  one  time,  and  the  club 
has    erected    chauffeurs'    head- 
quarters at  one  side  so  that  for 
the  present  the  parking  problem 
is  solved. 

SCAFFOLDS  FIRST,  THEN 
FOUNDATIONS 

TTO  the  Japanese  the  scaffold  is 

an  indispensable  adjunct  or, 

rather,  prefix.    It  is  erected  while 


the  foundation  is  being 
laid  and  rushed  to  com- 
pletion— then  attention 
is  diverted  to  the  build- 
ing. Often  a  scaffold 
looms  three  stories  or 
more  high  before  a 
stick  of  the  building's 
framework  is  discern- 
ible. This  adds  un- 
necessary expense,  for 
often  the  cost  of  its 
erection  amounts  alone 
to  the  value  of  the  com- 
pleted building.  A  roof 
is  often  placed  on  the 
scaffold  for  the  protection  of  the  work- 
men. The  framework  is  composed  en- 
tirely of  bamboo  poles  which   are   tied 


A  Five-Million-Dollar  Open-Air  Garage 


with  ropes  at  the  joints. 
used  in  its  construction. 


Not  a  nail  is 


The  Japanese  Way— the  Scaffolding  Is  Started  Before  the 
Building 


Mining  Ice  in  the  Alps 

ICE  MINE  OF  THE  ALPS 

r^  RINDELWALD,  Switzerland,  near 
^■^  the  base  of  some  of 
the  largest  Alpine  peaks, 
obtains  its  supply  of  ice 
from  inexhaustible  gla- 
ciers which  hug  the  moun- 
tain sides  above.  Verti- 
cal niches,  several  feet 
apart,  are  chopped  in  the 
face  of  the  glacier,  where- 
by huge  blocks  of  ice  are 
procured.  Once  removed 
from  the  "quarry"  and  in 
a  horizontal  position,  these 
are  readily  sawed  into 
small  cakes  of  convenient 
size.  A  steel  cable, 
equipped  with  pulleys  and 
box  carriages,  then  con- 
veys the  ice  to  the  out- 
skirts of  the  village,  a 
thousand  feet  or  more 
below. 

For  the  attraction  of 
tourists  a  tunnel  has  been  cut  far  into 
the  glacier.  Reflections  of  light  from 
the  sides  are  both  curious  and  fascinating 
as  the  cold,  moonlike  beams  glance  back 
and  forth. 

DRIVES  ERASER  WITH  MOTOR 

"VW'ITH  a  light,  rapid  motion  the  ink  on 
a  draftsman's  drawing  may  be  re- 
moved with  an  eraser  without  injury  to 
the  tracing  cloth,  but  there  are  very  few 
draftsmen  who  have  the  patience  to  do 


The  Entrance  to  the  Ice  Mine 


the  work  without  put- 
ting too  much  pressure 
on  the  rubber,  which 
produces  a  scar  on  the 
cloth.  A  rapidly  re- 
volving circular  eraser, 
driven  through  a  flexi- 
ble shaft  by  a  small 
electric  motor,  does  a 
satisfactory  job  of  re- 
moving ink  from  trac- 

The  motor-driven  eraser  is  equipped 
with  a  one-twentieth-horsepower  electric 
motor,  running  at  seventeen  hundred 
revolutions  per  minute  and  taking  cur- 
rent from  any  convenient 
lighting  socket.  The  cir- 
cular eraser  is  fastened  in 
place  by  a  nut  which  per- 
mits renewals.  A  clean- 
ing rubber  is  arranged  to 
touch  the  rotating  circular 
eraser  very  gently  and  re- 
move the  ink  which  would 
otherwise  collect;  adjust- 
ment is  made  by  the  move- 
ment of  a  sleeve  on  the 
handle  of  the  erasing 
head.  The  flexible  shaft 
is  three  feet  long,  permit- 
ting a  large  surface  to  be 
covered,  as  the  shaft  can 
be  bent  in  a  curve  of  small 
radius. 

A  single  outfit  is  suf- 
ficient for  any  ordinary 
drafting  room,  as  it  can 
be  placed  on  one  table  and 
all  erasing  work  can  be  brought  to  it. 
Each  draftsman  works  on  a  drawing  until 
he  has  a  number  of  erasures  which  can 
be  removed  at  one  sitting  at  the  machine. 


The  Motor  Eraser  Makes  Drafting  Easier 
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THE  INVASION  OF  THE  EUROPEAN  DIVERS 
The  best  way  to  get  sponges  is  to  dive  for  tliem,  and  this  the  Greeks  did.    The  natives  retaliated  with  war. 

By 
L.    B.    ELLIS 


A    NEW    conflict    between    the 
yy    Greeks  and  the  Latins  of  our 
/  \   own    shores    is    in    progress. 
/      \      This  war,  although  involving 
«*.        ^    no  territorial  conquest  or  ex- 
tension of  imperial  power,  is  still  a  bit- 
terly-waged contest,  having  for  stakes 
an   industrial ,  dominion— the   producers' 
rights,  so  to  speak,  in  a  marine  harvest 
of  rapidly-increasing  value. 

In  the  first  grapple  between  newly- 
come  Greek  and  Americanized  Span- 
iard for  possession  of  the  great  sponge 
industry  in  the  Gulf  of  Mexico,  the 
Hellene  came  out  an  easy  victor,  wrest- 
ing within  one  season  from  the  Key 
Westers  a  business  they  had  monopol- 
ized for  several  generations.  It  was  a 
revolution !  The  Spanish-Americans, 
dazed  by  the  suddenness  of  it,  did  little 
more  than  stand  by  and  watch  their 


living  taken  from  them.  Still  it  would 
be  a  mistake  to  deduce  from  this  the 
superiority  of  the  Eastern  Greek  over 
the  Western  Latin,  or  to  infer  that  the 
struggle  was  a  natural  issue  between 
two  opposing  strains  of  blood  deeply 
tinged  with  a  hostility  brought  down 
from  past  centuries.  Instead  of  being 
a  conflict  between  nationalities,  this 
clinch  of  the  Greek  divers  and  Key 
West  hookers  for  supremacy  in  the 
American  sponge  industry  is  but  an- 
other phase  of  the  age-old  grapple 
which  always  ends  one  way.  It  is  the 
stand  of  unskilled  labor  against  skilled, 
of  inadequate  equipment  against  ade- 
quate. 

Until  the  middle  of  the  nineteenth 
century  the  sponge  was  unknown  as  an 
American  product.  It  was  imported 
into  the  United  States  from  the  fish- 
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eries  of  Europe  or  of  the  far  Orient. 
The  chief  harvesting  grounds  of  the 
world  even  as  late  as  1875  continued  to 
be  the  Mediterranean  and  Red  Seas. 

About  the  middle  of  the  last  century 
the  fishermen  of  Key  West  kept  bring- 
ing to  the  home  docks  specimens  of 
sponge — an  unwelcome  snare  in  their 
mullet  nets.  Finally,  an  enterprising 
dealer  concluded  that  he  would  fit  out 
a  boat  and  crew  to  experiment  in  west- 
ern sponge-fishing.  The  results  being 
fair,  other  boats  went  out  after  the 
same  harvest,  and  in  the  course  of 
time  the  industry  increased  tremen- 
dously. 

More  and  better  craft  were  soon 
afloat,  and  the  sponge  fishers  steadily 
increased  in  numbers  as  well  as  skill. 
In  like  proportion,  the  amount  of  the 
imported  commodity  decreased  until, 
by  1885,  all  the  sponge  in  our  markets 
was  native  stuff  except  the  very  su- 
perior variety  demanded  in  surgery  and 
chemical  experiments.  This,  too,  was 
finally  supplied  from  our  own  fields. 

Key  West  remained  the  seat  of  the 
growing  industry,  as  the  fishers  con- 
tinued to  be  mainly  Key  Westers  of 
Spanish  blood,  known  along  the  South- 
ern coast  as  "Conchs",  from  the  habit 
attributed  to  them  of  feeding  upon  the 


mollusks  called  conchs.  It  was  not 
long  before  the  fleet  of  sponging  craft 
scudding  up  and  down  the  coast  be- 
tween the  "Key"  light  and  the  An- 
clote  lighthouse,  fifty  miles  above  Tampa 
Bay,  had  grown  to  more  than  a  hundred 
vessels,  well  manned  and  liberally  pro- 
visioned. The  fishers  numbered  many 
thousands,  the  middlemen  other  thou- 
sands. The  boats  were  invariably  fitted 
out  at  Key  West  for  an  eight  weeks' 
'trip ;  then  back  to  the  home  port,  be 
the  catch  good  or  bad.  The  disadvan- 
tages of  such  a  system  can  be  easily 
perceived. 

Near  the  mouth  of  the  Anclote  River 
a  little  place  called  Tarpon  Springs  was 
now  growing  into  a  town  after  existing 
for  years  merely  as  the  favorite  retreat 
of  a  few  wealthy  Northerners  who  had 
their  handsome  winter  homes  and 
orange  groves  along  river,  lake,  and 
gulf  shore  of  the  picturesque  region. 

Two  or  three  business  men  of  the 
town,  beginning  to  take  an  interest  in 
the  unique  industry  of  the  Key  West- 
ers in  Anclote  and  adjoining  waters, 
and  noting  the  advantage  of  Tarpon 
Springs  as  a  sponge  market,  concluded 
to  fit  out  sponge  craft  of  their  own. 
Between  1895  and  1905  these  mer- 
chants and  dealers  put  out  a  score  or 
more  of  the  best  boats  afloat,  drawing 
their  fishers  largely  from  the  old  class, 


Before  the  Naval  Battle 
Tlic  Edna  Louise  was  burned  to  the 
water's  edgre,  the  Greek  divinsr  boats 
scuttled,  part  of  the  crew  killed,  the 
rest  sent  to  sea  in  open  dinghies.  It 
was  thus  the  Key  Westers  got  revenge. 


SELLING  THE  CATCH  AT  THE  DOCKS 
All  the  members  of  the  sponginff  clan  gather  to  see  that  the  buyers  play  fair.    The  sponges  are  arranged  in  great  piles. 


the  "Conchs"  of  the  extreme  peninsula 
and  islands,  but  handling  the  sponge 
wholly  from  their  own  docks  and  ware- 
houses, thus  avoiding  long  trips  and 
lost  time. 

The  New  York  and  Chicago  dealers 
soon  established  branch  connections  at 
the  new  center,  and  in  a  few  seasons 
the  receipts  from  sponge  sales  at  the 
Tarpon  warehouses  reached  four  hun- 
dred thousand  dollars. 

But  all  this  time,  a  full  half  century 
from  its  beginnings,  the  important  in- 
dustry was  carried  on  by  the  old 
clumsy  hook-and-pole  method.  The 
fishermen  worked  from  small  boats,  or 
dinghies,  a  sculler  and  a  hooker  being 
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allotted  to  each  dinghy.  For  good 
results  considerable  skill  was  required 
in  each  of  these  operators — the  sculler 
having  to"  propel  the  boat  from  the 
stern  with  the  utmost  smoothness  and 
to  tack  or  halt  dexterously  at  a  move- 
ment from  his  mate,  who,  lying  face 
down  across,  the  thwarts,  must  search 
the  gulf's  bottom  through  an  awkward 
"water-glass",  which  was,  after  all, 
nothing  more  than  a  glass-bottomed 
pail. 

Having  discovered  his  prize,  the 
hooker  must  spring  up,  grasp  with 
both  hands  the  long  heavy  pole  fitted 
at  the  working  end  with  a  clumsy  hook 
somewhat  suggesting  a  potato  grubber, 
and  then  begin  his  tussle.  If  he  was 
an  expert,  and  the  skill  of  his  boatman 
up  to  the  mark,  the  hooker  would 
finally  tear  loose  his  quarry  from  its 
life  hold  on  the  sea  bed.  But  look  at 
the  drawbacks !  The  weather  must  be 
fair,  the  water  calm,  its  depth  moder- 
ate. Only  the  huskiest  operators  can 
handle  with  advantage  a  pole  thirty- 
five  feet  in  length,  and  the  best  sponges 
are  found  from  that  depth  upward.  On 
the  whole,  it  is  remarkable  that  with 
methods   so    crude   the   Key   Westers 
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were  ever  able  to  bring  the  annual  yield 
up  to  the  million-dollar  value.  Yet  this 
they  did  at  last,  vaunting  loudly  of  the 
heritage  to  be  left  to  their  sons  in  so 
goodly  an  industry. 

Then  came  the  revolution.  A  young 
Greek,  John  Cocoris  by  name,  chancing 
to  be  employed  as  packer  in  one  of  the 
Anclote  sponge  houses,  scoffed  fre- 
quently at  the  clumsy  American 
method  of  gathering  the  valuable 
zoophyte,  and  ended  by  persuading  his 
employer,  Mr.  Cheyney,  "the  sponge 
king  of  Tarpon",  to  import  Greek 
divers  from  the  Mediterranean. 

It  was  a  good  season,  and  the  Key 
West  fleet  came  up  early.  The  "Conch" 
hookers  found  only  amusement  in  the 
presence  about  Anclote  of  half  a  dozen 
Greeks,  a  diving  outfit  or  two,  and  a 
couple  of  small  boats  lateen-rigged  as 


the  foreigners  had  practically  captured 
the  industry  from  the  old-liners,  some 
of  whom,  however,  worked  on  sullenly 
and  half-heartedly,  while  the  majority 
held  off,  awaiting  the  reaction  they  felt 
sure  must  come.  Tarpon  Springs  was 
speedily  Hellenized,  and  so  was  Ameri- 
can sponge  fishing.  The  lateen  sails  of 
the  Mediterranean  are  today  as  com- 
mon in  this  part  of  the  Gulf  as  the  "cat 
rig"  of  the  mullet  men,  but  under  the 
sails  is  now  the  gasoline  auxiliary. 

There  are  at  present  more  than  three 
thousand  Greeks  engaged  directly  in 
this  industry,  and  more  than  twice  as 
many  maintained  indirectly  by  it.  The 
divers  are  high-priced  men.  Numbers 
of  them  have  brought  their  families 
over,  and  now  own  handsome  homes. 
The  sponge  traffic  is  already  bringing 
normally  more  than  a  million  dollars 


AT  THE  NORTHERNMOST  HARBOR 

Tarpon  Springs,  at  the  mouth  of  Anclote  River,  was  for  years  but  the  retreat  of  a  few  wealthy  resorters.    Spongres  were 

taken  out  with  hooks.    Then  came  the  advent  of  the  Greeks  and  conditions  soon  changed. 


in  pictures  of  Columbus'  day.  They 
failed  to  interpret  the  omens — these 
old-Iiners — to  read  in  the  innovation 
anything  but  a  transient  spectacular  in- 
terest. 

Within  the  year .  the  Greek  invasion 
had  assumed  formidable  proportions. 
Fifty  boats  with  diving  crews  were 
at  work  and  many  other  boats  were 
awaiting  crews.     Another  season,  and 


per  annum  to  this  one  little  port,  and 
the  American  markets  have  been  held 
for  several  years  exclusively  by  the 
home-grown  product.  For  half  a  dozen 
years,  also,  there  has  been  an  annually 
increasing  export  to  England,  particu- 
larly of  our  grass  sponge,  a  stout, 
coarse  article  which  the  Britisher  uses 
to  great  advantage  in  the  manufacture 
of  mattresses. 
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This  is  not  the  first  time  that  modern 
equipment  and  skill  have  in  a  twinkling 
revolutionized  a  business,  but  never 
before  has  an  industry  been  snatched 
so  swiftly,  and  by  an  alien  people,  from 
a  class  of  workers  who  had  monopol- 
ized it  for  generations. 

But  what  are  the  Key  Westers 
doing?  There  is  the  crux  of  the  matter 
at  this  moment.  Holding  olT  at  first, 
waiting,  as  they  said,  for  "the  high 
falutin'  jinks  of  the  divin'  dagoes"  to 
come  to  an  end,  as  they  felt  sure  must 
happen,  and  sponge  fishing  to  return 
to  the  normal  basis  on  which  their 
grandfathers  had  left  it,  our  seafaring 
Western  Latins  made  few  hostile  dem- 
onstrations in  the  early  stage  of  the 
game.  Some  picked  up  a  living  at  home 
for  a  while,  many  idled,  and  a  number 
still  kept  to  their  dinghies  and  their 
hooks,  hating  the  Greeks  like  they  do 
devilfish,  deriding  their  "half  moon" 
boats,  and  hooting  at  the  diving  armor. 

However,  when  these  slow-thinking 
sea  folk  of  ours  finally  got  it  into  their 
heads  that  the  foreigners  were  really 
taking  their  living  away  from  them, 
they  called  imploringly  upon  their  law- 
makers, their  officials  of  every  class, 
invoking  the  mighty  State  of  Florida 
to  protect  her  own. 

But  little  came  from  the  dozen  or  more 
phases  of  protective  and  prohibitive 
legislation. 

As  the  Key  Westers  lost  temper  and 
hope  the  Greeks  grew  bolder,  more 
assured.  Keeping  for  several  years 
strictly  to  the  deeper  waters  in  the 
vicinity  of  Anclote,  they  began  later  to 
push  southward,  gleaning  and  explor- 
ing the  lower  beds.  Finally,  at  the 
opening  of  the  1914  season,  a  small 
squadron  of  the  Tarpon  vessels  sailed 
down  to  work  near  Grand  Cayman  and 
the  Tortugas,  gathering  considerable 
cargoes  from  those  waters.  Toward 
the  latter  end  of  May  two  of  the  finest 
boats  of  their  fleet,  the  Amelia  and  the 
Edna  Louise,  berthed  in  the  Key  West 
harbor,  the  captains  and  some  of  the 
divers  going  a,shore  for  supplies,  an4 


perhaps  entertainment.  The  conse- 
quences of  the  bravado  were  not  in  the 
least  surprising  when  one  considers  the 
temper  of  these  people  and  the  deep 
grudge  they  bear  those  who  have  seized 
their  inheritance. 

The  native  fishers  hastily  banded  to- 
gether in  three  squads.  One  went  out 
to  scuttle  and  sink  the  Amelia,  another 
to  set  fire  to  the  Edna  Louise,  after 
forcing  the  crew  aboard  small  din- 
ghies, while  the  third  rounded  up  the 
Greeks  and  their  sailors  who  were 
ashore  and  chased  them  down  to  the 
docks,  where  the  foreigners  took  to  the 
water,  diving  and  swimming  for  safety 
until  officers  of  the  law  reached  the 
water  front  and  dispersed  the  mob. 

Only  two,  or  possibly  three,  of  the 
foreigners  were  killed  in  this  first  skir- 
mish, but  more  than  fifty  thousand 
dollars'  worth  of  property  was  de- 
stroyed in  a  few  minutes  and  much 
violence  done.  Other  attacks  followed, 
on  the  islands  and  in  the  bays  and  har- 
bors of  the  American  archipelago,  until 
government  boats  with  very  formidable 
gims  were  hurried  down  to  take 
charge  of  the  situation.  Congressional 
investigation  of  the  outrages  is  still 
going  on,  and  federal  authorities  have 
promulgated  declarations  of  their  in- 
tention to  punish  the  offenders  when 
caught,  and  henceforth  adequately  pro- 
tect, both  in  and  out  of  port,  not  only 
the  property  of  the  sponge  investors  of 
Tarpon  Springs,  but  also  the  lives  and 
rights  of  the  Greek  divers,  thousands 
of  whom  are  now  naturalized.  These 
men  have  become  hard-working  citizens 
whose  interests  and  rights  are  almost 
identical  with  those  of  their  predecessors. 

Like  every  industrial  war,  this  is  ex- 
pensive both  to  the  individual  and  the 
State ;  nor  is  the  end  in  sight.  But,  in 
the  name  of  progress  and  common- 
sense,  why  do  not  the  Key  Westers 
solve  the  situation  by  adopting  diving 
suits  and  methods  for  themselves? 
You  ask  it  very  naturally,  and  the 
answer  at  this  end  of  the  line  is  ready: 
You  do  not  know  the  "Conchs" ! 


STRANGE  TREE  FOR  AMERICA 


ONE  of  the  oddest  trees  in  the 
world  will  be  introduced 
into  this  country  by  the 
efforts  of  the  Department 
of  Agriculture.  It  is  a 
native  of  Brazil,  called  the  jaboticaba. 
There  are  some  young  plants  of  this 
species  now  started  on  the  government 
farm  in  Florida  and  with  the  same 
climatic  conditions  as  those  which  gave  it 
birth  the  tree  will  probably  be  grown  suc- 
cessfully in  the  United  States. 

The  remarkable  thing  about  the  jabot- 
icaba is,  that  unlike  any  other  tree,  both 
its  flowers  and  its  fruits  grow  on  the 
bark.  The  blossoms  which  are  small  and 
white,  resembling  the  myrtle,  are  pro- 
duced in  clusters  on  the  trunk  from  its 
base  to  the  beginning  of  the  branches 
and  are  so  thick  that  they  have  the  effect 
of  completely  covering  the  bark  with  a 
solid  blanket  of  snowy  blooms. 

The  fruit  is  somewhat  like  a  grape  in 
appearance,  being  purple  in  color  and 
having  a  juicy  pulp  with  a  delicious  taste. 
When  the  fruit  is  ripe  the  tree  trunk 
resembles  a  huge  bunch  of  grapes  ex- 
tending up  the  big  trunks  of  the  tree 
into  the  branches.     Fine  jelly  and  excel- 


lent wine  can  be  made  from  the  grape- 
like fruit. 

The  name  really  means  "turtle"  and 
is  supposed  to  have  been  given  because 
the  pulp  resembles  the  fat  of  the  turtle. 
In  appearance  it  is  one  of  the  hand- 
somest trees  in  the  world,  growing  to  a 
height  of  forty  feet  and  so  wide  that  its 
spreading  branches  would  shelter  at  least 
two  hundred  people.  The  tree  is  remark- 
able for  the  way  it  grows  upward  in  sev- 
eral different  trunks  like  a  head  of 
cauliflower. 


'.■■as 

.  .'-.■J.^MfeaT 

jT^.  ,  ..^^n 

'JraS 

\^i 

•"^3^ 

§■■ 

HSHHHI 

^^^^^^^IF  * 

Blossoms  and  Fruit  of  This 
Strange  Tree  Grow  on  the 
Bark  in  Clusters  Like  Grapes 

In  Spite  of  Its  Name  the  Ja- 
boticaba Is  A  Beautiful  Tree 
Which  Bears  Valuable  Fruit 
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Exercising  the  Hand  on  a  Machine  to  Make  It 
Supple 
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TEACH  FINGERS  SUPPLENESS 

LJAND  culture  for  other  than  pianists 
is  becoming  popular  in  England. 
Everyone  ought  to  be  able  to  lift  the 
ring  finger  independently  from  the  rest 
of  his  fingers,  but  very  few  people  are 
able  to  do  it.  The  exercise  of  the 
fingers  has  become  such  a  fad  that  ma- 
chines have  been  invented  for  making 
the  hand  more  supple.  One  who  has 
had  such  training  is  able  to  do  certain 
kinds  of  work  much  more  rapidly  and 
accurately  than  he  could  without  the 
training. 


It  Took  But  Thirty  Minutes  to  Move  This  Steel 

Bridge 

The  lensrtb  of  the  span  is  176  feet 


The  Pianist  Has  Always  Had  His  Finger  Exercises 
BUT  This  Machine  Is  for  Everyone  to  Use  in  Tak- 
ing THE  Stiffness  from  the  Digits 

MOVING  A  BRIDGE  IN 
THIRTY  MINUTES 

A  STEEL  bridge,  which  has  a  span  of 
one  hundred  seventy-six  feet,  was 
recently  moved  at  Sparks,  Kansas,  by 
means  of  railroad  trucks  and  tracks.  It 
was  one  thousand  feet  from  the  old  to 
the  new  location  and  the  job  was  accom- 
plished in  thirty  minutes.  The  span  was 
jacked  up  and  placed  on  four  trucks  and 
an  engine  pulled  it  into  place.  The 
change  was  necessitated  because  of  a 
drainage  improvement  which  moved  the 
channel  of  the  river. 


This  Is  an  Ice  Bridge  Formed  at  Coburg,  Ontario,  Between  Docks. 
The  Cross  Marks  the  Top  of  One  of  the  Piers 


years  ago.  It  is  not  to 
be  the  highest  building 
in  the  world — New  York 
claims  that  honor  a  few 
blocks  up  the  street — 
but  the  largest,  by 
reason  of  the  vast  area 
of  its  floor  space. 

The  new  building  is 
to  h%  completed  by  May 
3,  1915,  according  to  the 
terms  of  the  contract, 
and  the  assurance  com- 
pany will  then  have  quar- 
ters in  its  new  home 
containing  more  than 
twice  the  floor  space  of 
the  Woolworth  or  the 
Municipal  building. 


RECORD  BREAK- 
ING STRUCTURE 

/^NE  of  the  latest 
wonders  in  which 
New  York  City  is  tak- 
ing much  pride  is  the 
largest  building  in  the 
world  now  in  course  of 
erection  on  the  full 
block  opposite  Trinity 
churchyard  in  the  Wall 
Street  territory.  The 
ground  itself  is  valued 
at  fourteen  and  a  half 
million  dollars,  and  this 
is  another  New  York 
record  breaker,  as  there 
is  no  other  piece  of 
ground  anywhere,  of 
similar  area,  approach- 
ingf  such  a  valuation. 
The  new  building, 
shown  in  the  picture  at 
half  its  ultimate  height, 
is  being  put  up  by  the 
Equitable  Ofiice  Build- 
ing Corporation  and  re- 
places the  Equitable  Life 
Assurance  Society's 
property  which  was  de- 
stroyed  by   fire    several 


The  Building  Shown  But  Half  Completed  Stands  on  Ground  Valued 

AT  Fourteen  and  One  Half  Million  Dollars 

The  now  home  of  the  Equitable  Life  Assurance  Company  in  New  York  is  to  be 

the  largest  building:  in  the  world.      There  are  higher  buildings  but  not  one  has 

more  floor  space. 


ELEVATED  PLAYGROUNDS 
FOR  BIG  CITIES 

By 
ROBERT    H.    MOULTON 


THE  last  word  in  up-to-date 
playgrounds  was  uttered  a 
few  weeks  ago  when  New 
York  formally  opened  its 
first  elevated  playground  to 
the  mothers  and  children  of  the  densely 
crowded  East  Side. 

To  plan  the  city's  recreation,  espe- 
cially in  the  heavily  congested  districts, 
has  for  the  past  decade  been  one  of 
New  York's  gravest  problem's.  By  way 
of  solution  there  have  been  play- 
grounds on  piers,  playgrounds  on  roofs, 
even  suggestions  for  floating  playgrounds 
on  the  water. 

But  the  most  novel  suggestion  for 
play  space  was  the  one  put  forth  by 
Hugh  E.  McLaughlin,  a  civil  engineer. 
His  suggestion  was  to  utilize  the  space 


above  streets  in  the  congested  districts,, 
not  already  occupied  by  elevated  roads, 
for  elevated  playgrounds.  The  idea, 
although  new  and  therefore  likely  to  be 
branded  as  impracticable,  met  with 
immediate  favor  from  the  city  admin- 
istration, and  the  first  elevated  play- 
ground, at  the  Manhattan  end  of  the 
Williamsburg  bridge,  has  just  been 
thrown  open. 

Thirty  thousand  square  feet  at  the 
end  of  the  Williamsburg  bridge  has 
been  going  to  waste  since  the  bridge 
was  built.  On  either  side  were  the 
north  and  south  footwalks  of  the 
bridge.  It  has  remained  for  the  Bridge 
Department  to  put  Mr.  McLaughlin's 
plan  and  this  waste  space  together, 
W'ith  the  result  that  hundreds  of  thou- 


THE  WILLIAMSBURG  BRIDGE  PLAYGROUND 
The  space  was  going  to  waste  until  someone  recently  suggested  making  a  playground  of  it. 
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sands  of  the  people  who  hve  in  this 
thickly  populated  district  will  have  im- 
mediate access  to  a  cool  breathing  place 
on  hot  summer  nights.  A  flooring  has 
been  placed  over  this  open  cut,  giving 
a  playground  and  park  area  measuring 
sixty-eight  by  four  hundred  fifty  feet. 
In  the  center  a  bandstand  has  been 
constructed,  and  throughout  the  sum- 
mer evenings  there  are  to  be  not  only 
band  concerts  but  dances  for  the  enter- 
tainment of  the  young  people. 

The  Williamsburg  bridge  playground 
is  only  the  start,  according  to  Mr.  Mc- 
Laughlin. His  idea  is  ultimately  to 
build  a  series  of  these  playgrounds 
along  New  York's  entire  East  Side. 
They  are  to  be  real  playgrounds  and 
beautiful  parks.  The  plan  is  to  build 
them  in  alternating  sections  of  sixty 
by  two  hundred  feet,  the  first  section 
to  be  a  park  with  grass,  shrubs,  vine 
shelters,  and  even  trees.  A  park  of  this 
sort  is  not  thought  to  be  too  expensive. 
Two  feet  of  earth  will  grow  grass  and 
a  great  variety  of  shrubs.  Three  or 
four  feet  of  earth  will  grow  some  of 
the  firs,  especially  the  hemlocks,  whose 
roots  run  out  along  the  surface  of  the 
ground.  Vine-covered  trellises,  foun- 
tains, and  flower  beds  are  possible. 

The  alternating  sections  will  be  the 
playgrounds  proper.  Here  unlimited 
possibilities  unfold.  The  great  diffi- 
culty for  those  who  have  planned  roof 
playgrounds,  or  even  pier  playgrounds, 
has  been  lack  of  space  for  real  sports. 
The  long  narrow  shape  of  these  play- 
ground sections  adapts  itself  easily  for 
games. 

Think  what  it  would  mean  to  take 
baseball  off  the  street.  That  alone 
would  justify  putting  up  a  mile  or  so 
of  elevated  playgrounds.  On  these  ele- 
vated playgrounds  there  would  be  cov- 
ered baseball  diamonds  and  plenty  of 
them.  In  addition,  there  would  be  run- 
ning tracks,  a  football  field,  tennis 
courts,  basket-ball  courts,  and  sections 
reserved  for  the  smaller  children  with 
swings  and  simple  gymnasium  appa- 
ratus on  which  they  could  exercise  with- 


The  Proposed  PLAVGRouNns  for  the  Crowded  Por- 
tions OF  New  York  Are  Above  the  Streets 


out  the  supervision  of  older  people  to 
insure  their  safety. 

Mr,  McLaughlin's  idea  is  not  to  limit 
the  use  of  these  playgrounds  to  the 
summer  months.  There  are  thousands 
of  people  in  New  York  City,  he  says, 
not  all  of  them  among  the  poor  of  the 
East  Side  either,  who  have  no  oppor- 
tunity to  skate  in  the  winter.  It  would 
be  a  simple  matter  to  flood  these  ele- 
vated structures  for  skating  during  the 
winter  months,  reserving  spaces  for 
hockey  games. 

It  is  estimated  that  the  cost  would 
be  two  hundred  fifty  thousand  dollars 
for  a  mile  of  these  elevated  play- 
grounds. A  mile  would  include  twenty 
of  these  sections  of  twelve  thousand 
square  feet  each. 

The  playground  associations  of  Bos- 
ton have  estimated  that  a  fair  average 
of  space  to  be  allotted  each  individual 
on  a  playground  is  thirty  square  feet, 
so  that  a  mile  of  Mr.  McLaughlin's 
upper-deck  recreation  centers  would 
accommodate  an  average  of  eight  thou- 
sand children  at  one  time — children  who 
now  use  the  streets  as  playgrounds. 
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EVOLUTION  OF  BEEF 


•■T  MORE  THAN  A  TON 

The  steer  of  today  carries  more  really  good  meat  than  could  be  found  on  a  carload  of  Texas  steers  of  the  plains  variety. 


F 


■FORMERLY  great  herds  of  long- 
horned  cattle  grazed  over  the 
unrestricted  ranges  of  the  West. 
Today,  with  the  passing  of  free 
land  and  the  fencing  of  the  big 
pastures,  we  are  nearing  the  end  of  the 
branded  animal.  The  change  has  been  a 
rapid  one.  Men  now  living  have  wit- 
nessed the  inception,  rise,  and  partial  ex- 
tinction of  the  range  cattle  industry.  The 
railroads,  chief  among  civilizers,  are 
largely  responsible  for  this  revolution. 
Instead  of  hundreds  of  thousands  of 
cattle  being  driven  to  market  over  the 
trails,  with  many  perishing  on  the  plains, 
agricultural  colleges  and  state  boards 
of  agriculture,  in  co-operation  with  the 


The 
Kind  of 
Scrub 

That 
Roamed 

THE 

Prairies 


railroads,  are  running  "beefsteak  spe- 
cials" and  urging  farmers  to  breed  and 
feed  more  cattle.  There  is  a  fortune  to 
be  made  by  every  stock  grower  in  the 
production  of  good  beef  cattle. 

Notwithstanding  that  the  finished 
steer  of  today  may  weigh  one  thousand 
five  hundred  pounds  in  yearling  form 
or  two  thousand  pounds  as  a  three- 
year-old — that  four  feet  now  carry 
three  times  as  much  meat  as  in  the 
days  of  the  scrub — there  is  no  surplus. 
Since  January  1,  1914,  there  is,  instead, 
an  accumulated  deficiency  of  millions 
of  pounds  of  meat,  and  prices  have 
ruled  abnormally  high,  as  every  house- 
wife knows. 

The  western  steer  pictured  in  this 
story  was  photographed  in  the  Kan- 
sas City  stockyards  during  the  last 
American  Royal  Livestock  Show.  The 
weight  was  about  seven  hundred 
pounds,  and  the  animal  as  a  whole  was 
typical  of  a  kind  of  cattle  once  plentiful 
but  which,  in  this  day  of  silos  instead 
of  soddies,  no  farmer  can  now  afford 
to  feed.  The  big  Shorthorn  was  a  Mis- 
souri product,  which  weighed  more 
than  a  ton  and  carried  more  really  good 
meat  than  could  be  found  on  the  car- 
casses of  a  carload  of  the  other  kind. 
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GETTING  DEEPER  INTO  DAVY 
JONES'  LOCKER 


By 

ROBERT    G.    SKERRETT 


UNTIL  the  other  day,  the 
deepest  diving  record  stood 
at  two  hundred  ten  feet, 
and  that  performance  was 
experimental  and  could 
scarcely  be  said  to  represent  the  safe 
limits  of  practical  operations.  That 
achievement  was  to  the  credit  of  the 
British  Admiralty  and  the  climax  of 
some  extremely  interesting  laboratory 
tests  carried  out  first  on  four-footed 
animals  and  then  upon  decidedly  cour- 
ageous human  beings;  but  now  the 
palm  of  excellence  is  ours, 
for 


Out  of  His  Element 

When  the  wearer  of  the  new  divingr  apparatus  is  not  in  the 

water  he  is  unable  to  move. 


a  few  weeks  ago  two  American  divers,  in 
Long  Island  Sound,  descended  to  a 
depth  of  two  hundred  twelve  feet. 
They  did  not  go  deeper  because  there 
was  no  deeper  water  available.  They 
could  have  gone  down  another  hun- 
dred feet  quite  as  safely  and  have  been 
exposed  to  less  physical  hazard  than 
the  English  naval  divers  at  their  record 
limit. 

The  average  diver  seldom  goes 
deeper  than  one  hundred  feet,  and  even 
then  he  has  to  be  an  expert.  With  the 
average  first-class  worker,  an  added 
depth  of  from  fifty  to  sixty  feet  is  the 
maximum  limit.  When  operating  at 
that  depth  the  diver's  working 
period  is  a  short  one,  usually 
not  over  half  an  hour,  and  the 
greatest  care  must  be  taken 
to  safeguard  him.  In  com- 
ing up,  he  can  not  be 
brought  at  once  into  the 
air,  but  must  be  lifted 
gradually  and  halted  at 
stages  to  allow  his 
body  to  readjust  itself 
to  the  decreasing  pres- 
sures. This  is  called 
decompression,  and  the 
proper  estimation  of  the 
right  amount  of  time  that 
must  be  allowed  for  this 
determines  whether  or  not 
the  diver  shall  suffer  from 
bends"  or,  possibly,  paralysis, 
and  even  sudden  death. 
The  pressure  of  the  water  increases 
approximately  at  the  rate  of  half  a 
pound  with  each  foot  of  submergence, 
or,  to  be  exact,  forty-three  hundredths 
of  a  pound.    At  the  depth  of  a  hundred 
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feet  this  would  be 
forty-three  pounds 
to  every  square 
inch  of  the  diver's 
body  or  suit  sur- 
face, and  in  the 
aggregate  this 
means  a  matter  of 
tons.  Now  to 
neutraHze  or  bal- 
ance this,  com- 
pressed  air  is 
pumped  into  the 
helmet  and  elastic 
suit  of  the  ordinary 
diving    dress,    and 


Which  Promises  to  Revolutionize  the 
Profession  of  Diving 


the  pressure  is 
made  to  correspond 
with  that  of  the 
surrounding  water 
as  the  diver  goes 
deeper.  As  a  re- 
sult, the  submarine 
worker  is  virtually 
standing  between 
two  contend  ing 
forces,  the  air  and 
the  water. 

Should  the  air 
pumps  at  the  sur- 
face halt  or  fail  to 
maintain  the  need- 
ful supply  of  air, 
then,  instantly,  the 
menacing  water 
would  be  supreme, 
and  with  all  its  ap- 
palling force  would 
squeeze  the  hapless 
man  in  his  rubber 
suit  and  drive  him 
into  his  metal  hel- 
met. This  would 
mean  sudden 
these  hazards  and 
endurance    to 


More  at  Home  in  the  Water 

The  first  man  to  use  the  armor  made  a  new  diving  record. 

He  descended  212  feet. 


death.  Because  of 
the  limits  of  physical 
pressure,  few  men  operate  deeper  than 
a  hundred  feet;  because,  too,  of  these 
bodily  obstacles,  descents  in  the  ordi- 
nary diving  suit  are  not  practicable  in 
commercial  undertakings  much  beyond 
one  hundred  fifty  feet.  Why  then  should 
men  wish  to  reach  deeper  into  Davy 
Jones'  locker? 

A  competent  authority  says  that  the 
most  reliable  statistics  show  an  aver- 
age annual  loss  of  2,172  vessels  in  the 
commerce  of  the  world,  and  that  the  esti- 
mated value  of  the  vessels  and  cargoes 
thus  lost  each  year  is  something  like 
one  hundred  million  dollars.  Only  a 
very  small  part  of  this  property  is  ever 
recovered ;  and  season  by  season  the 
grim  ocean  adds  regularly  to  its  grow- 
insr  hoard  of  man's  hard-won  treasure. 
If  diving  could  be  made  reasonably 
safe,  and  the  period  of  working  under 
water   sufficiently   long,   at   depths   of 
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from  two  hundred 
to  three  hundred 
feet,  then  a  vast 
part  of  these  richly 
laden  hulks  could 
be  reached  and  a 
part,  at  least,  of 
their  cargoes  re- 
covered. 

A  diving  suit 
which  fulfills  these 
requirements  has 
just  been  evolved, 
and  it  was  in  this 
dress,  or  armor, 
that  the  two  men 
went  down  in  Long 
Island  Sound  to 
the  astonish- 
ing  depth  of  two 
hundred  twelve 
feet.  Except  for 
the  bronze  helmet, 
the  ordinary  diving 
dress  is  collapsible 
and  made  of  rubber 
and  canvas.  The 
new  suit  being  en- 
tirely of  metal,  is  rigid,  and  is  of  itself 
strong  enough  to  resist  the  crushing 
force  of  the  enveloping  sea.  It  is  made 
of  an  alloy  of  aluminum,  and  the  armor 
complete  weighs  a  little  short  of  five 
hundred  pounds.  In  truth,  it  is  vir- 
tually a  diving  machine,  for  the  man 
inside  is  well-nigh  helpless  in  its  grip 
until  lowered  below  the  surface,  when 
the  water  counterbalances  the  dead 
weight  and  the  articulated  sections 
permit  the  operator  to  move  with  a 
freedom  something  akin  to  that  of  the 
steel-clad  knight  of  old. 

In  order  to  give  this  measure  of  mo- 
bility, the  suit  has  over  fifty  turning 
joints.  These  are  made  substantially 
water-tight  by  leather  packing  which 
swells  and  becomes  more  eflfective  the 
greater  the  pressure  of  the  sea.  To 
prevent  this  external  force  from  jam- 
ming the  joints,  facility  of  action  is  in- 
sured by  clever  arrangements  of  roller 
bearings.     I^dQ^d,  the  armor  is  not 


entirely  water- 
tight, and  the  div- 
ers say  they  do  not 
wish  it  to  be  so, 
for  the  moderate 
leakage  serves  to 
lubricate  the  joints 
and  thus  to  aid 
necessary  m  o  v  e- 
ments.  This  would 
be  a  dangerous,  in- 
deed a  very  peril- 
ous, defect  but  for 
a  strikingly  novel 
feature  of  the  in- 
vention. 

Of     course     the 


Equipped  with  a   Light 
AND  A  Mechanical  Hand 


Inside  the  Great  Suit  Are  a  Telephone  and  a  Pump 

TO  Exhaust  the   Leakage  Which  Seeps  Through 

THS  Joints  and  Lvbricat^s  TH5M 
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diver  needs  air  to  breathe  as  would  the 
submarine  worker  in  the  ordinary  dress, 
but  in  this  suit  of  armor  his  air  is  suppHed 
him  at  atmospheric  pressure.  So  far  as 
the  physical  effects  upon  him  are  con- 
cerned, his  lungs  and  body  are  no  more 
taxed  than  they  would  be  at  the  sur- 
face. At  one  stroke  this  does  away 
with  a  number  of  the  serious  limita- 
tions peculiar  to  the  usual  elastic 
underwater  dress  in  which  air  at  in- 
tense pressure  is  inhaled.  In  the  back 
of  the  armor  is  a  recess,  and  therein  is 
installed  a  very  compact  and  powerful 
little  pump.  This  pump  sucks  from 
the  feet  of  the  suit  all  leakage  and 
forces  it  immediately  outward.  This 
pump  is  worked  by  compressed  air, 
and  the  air,  after  doing  its  mechanical 
work,  is  exhausted  into  the  suit  for  the 
diver  to  breathe,  and  then  passes  up  to 
the  surface  through  the  free  space  in 
an  armored  rubber  tube  within  which 
are  led  the  compressed-air  pipe  and  the 
electrical  connections  for  a  telephone 
and  a  lamp.  In  this  manner  the  armor 
is  thoroughly  ventilated,  and,  even 
should  the  pump  not  work  for  a  num- 
ber of  minutes,  there  would  still  be 
enough  free  air  in  the  roomy  dress 
and  the  tube  space  to  meet  the  diver's 
needs  for  at  least  ten  minutes  while  he 
is  being  hauled  to  the  surface. 

Indeed,  during  the  demonstrations  in 
Long  Island  Sound,  the  pump  was 
halted  for  that  length  of  time  when  the 
diver  was  a  hundred  feet  down.     He 


suffered  no  inconvenience,  and  when 
the  compressor  started  again  he  was 
lowered  to  the  bottom  one  hundred 
twelve  feet  deeper.  Such  a  situation 
in  the  usual  elastic  dress  in  all  proba- 
bility would  have  meant  sure  death. 
The  brief  breakdown  showed  as  noth- 
ing else  could  what  can  be  expected 
of  the  suit  in  actual  service.  Because 
the  operator  is  not  exposed  to  air  pres- 
sure, no  matter  how  deep  he  goes  or 
how  long  he  works  there,  no  delay  is 
necessary  in  hoisting  him  to  the  sur- 
face. According  to  the  British  Ad- 
miralty regulations,  should  a  diver  go 
down  two  hundred  four  feet — its 
table  covers  no  greater  submergence — 
and  remain  there  for  twenty  minutes 
to  half  an  hour,  the  total  time  of  his 
ascent  must  not  be  less  than  one  hour 
and  seven  minutes !  In  bringing  up 
the  divers  from  the  bottom  of  Long 
Island  Sound,  two  hundred  twelve 
feet  down,  the  maximum  time  was 
eighty  seconds.  The  men  were  abso- 
lutely unaffected  by  this  abrupt  change 
in  pressure,  although  the  deepest  one 
of  them  had  ever  before  been  in  the 
ordinary  dress  was  ninety  feet,  and  on 
that  occasion  he  had  suffered  from 
bleeding  from  both  nose  and  ears. 

The  remarkable  advance  in  the  art 
of  submarine  diving,  and  the  fact  that 
men  can  now  be  sent  so  safely  to 
greater  depths,  promises  to  open  up  an 
immense  field  for  salvage  work  and 
subaqueous  exploration. 


As  from  day  to  day  you  follow  the  movements  of  the 
great  armies,  and  as  you  read  with  special  interest  of  the 
irresistible  German  siege  guns,  you  wonder,  perhaps,  how 
these  terrible  instruments  of  destruction  are  made.  Next 
month  we  are  going  to  give  an  account  of  the  world's  greatest 
war  machinery  works.  You  ^vill  find  in  this  article,  we 
believe,  just  the  information  you  are  looking  for. 


NEW  IDEA  IN  CORN 
BREEDING 

By 
GEORGE    A.    STARRING 


SOME  of  the  leading  experiment 
stations  in  the  United  States 
have  discovered  that  corn  may 
be  forced  to  yield  a  higher 
per  cent  of  protein  and  less  of 
starch  in  the  food 
content  of  the  ker- 
nel. This  is  effect- 
ed by  merely  se- 
lecting seed  by  me- 
chanical examina- 
tion to  determine 
ears  of  high  protein 
content.  By  plant- 
ing such  seed,  suc- 
cessive crops  be- 
come exceedingly 
rich  in  protein  and 
therefore  increas- 
ingly valuable  as 
stock  food. 

Kernels  of  corn 
having  a  large  pro- 
tein content  are 
proportionately 
large  in  their 
glossy,  corneous, 
semi-  transparent 
part.  The  germs 
are  large  with  a 
relatively  small 
starchy  material  in 
the  kernel  compo- 
sition. Low  pro- 
tein kernels  have 
small  germs,  more 
starch,  and  smaller 
portions  of  glossy,  hard  semi-transparent 
material. 

Crop  experts  of  the  South  Dakota 
State,  College  at  Brookings  some  years 
ago  decided  that,  if  possible,  the  corn 


How  THE  Experts  Analyze  Grain 

(1)  Starch.    (2)  Germ.    (3)  Protein  bearing-  material.    The 

new  corn  should  have  less  starch  and  more  protein,  as  in 

the  right-hand  kernel. 


of  the  State  must  be  improved  in  its 
feeding  value.  Therefore,  an  experi- 
ment covering  several  years  was  con- 
ducted for  the  purpose  of  breeding  corn 
for  more  protein  and  less  starch.  The 
,  average  result  of 
the  four-year  test 
showed  a  differ- 
ence of  protein  of 
fifty-two  pounds 
per  acre  in  favor  of 
planting  selected 
seed.  High  protein 
seed  yielded  seven- 
teen per  cent  more 
protein  per  acre 
than  low  protein 
seed.  What  is  still 
more  important,  the 
high  protein  corn 
actually  yielded 
more  bushels,  an 
actual  increase  of 
something  like 
seven  per  cent  an 
acre. 

Any  farmer  can 
select  his  seed  for 
a  similar  purpose 
by  cutting  kernels, 
and  by  mechanical 
examination  select- 
ing those  ears 
which  appear  to 
have  a  smaller 
amount  of  starch 
than  the  others.  It 
is  advised,  however,  that  farmers  making 
this  selection  send  seed  occasionally  to 
the  experiment  station  for  a  chemical 
analysis  in  order  to  check  up  the  accu- 
racy of  their  selections. 
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ALARM  SHOOTS  CART- 
RIDGES 

A  FIRE  alarm  for  service  in 
homes,  hotels,  business 
houses,  and  theaters  has  just 
been  invented.  The  device  is 
small  in  size,  being  less  than  two 
feet  long-  and  one  foot  wide. 
Gravity  furnishes  the  motive 
power  by  means  of  a  weight  sus- 
pended by  a  bit  of  fusible  metal, 
and  a  wire  cord  over  a  drum. 
At  a  temperature  of  one  hundred 
fifty-five  degrees  the  metal  melts 
and  the  weight  drops,  setting  the 
device     in     motion.      A     gong 


Don't  Starve  the  Dairy  Cow 

BIG  APPETITE 

MEANS  MORE 

MILK 

PROFESSORS  of 
the  Missouri  Agri- 
cultural College  have 
prepared  exhibits  for 
use  at  county  fairs 
which  will  show  the 
farmer  just  why  the 
cow  which  does  not 
have  a  good  appetite  costs  him 
money.  The  animal  which 
eats  a  good  ration  gives  about 
three  times  the  quantity  of 
milk  that  her  less  hungry 
sister  produces.  Long  con- 
tinued experiments  at  the 
school  have  shown  that  the 
ratio  is  about  two  to  three; 
that  is,  the  cow  which  eats 
twice  as  much  gives  three 
times  as  much  milk. 

In  the  past  farmers  have 
even  been  known  to  starve 
cows  or  at  least  to  underfeed 
them  because  "they  were  eat- 
ing their  heads  off",  but  the 
work  of  experts  has  proved 
that  this  is  a  desirable  at- 
tribute of  a  milk  producer. 


Alarm  Pell  That 
Wakes  the  Sleeper  by 
Firing  Off  QARTRWQES 


Exposing  the  Boarder 

Although  those  animals  were  half  sisters,  one 

cost  the  farmer  money  and  the  other  gave 

him  a  large  profit. 

sounds,  which  in  turn  explodes 
a  series  of  blank  cartridges 
which  are  concealed  in  the  rear 
of  the  clogged  disk  shown  in 
the  picture.  It  is  the  sounding 
of  the  cartridges,  the  inventor 
says,  which  makes  the  device 
serviceable,  giving  sufficient 
alarm  to  notify  persons  to  leave 
a  burning  building.  The  in- 
strument can  be  suspended  from 
a  wall  in  any  sleeping  room. 
These  cartridges  can  be  distrib- 
pte4  jabowt  the  building  and 
placed  in  my  rooms.  They  are 
fired  by  electrical  impi|}se§  sent 
through  special  wJre§.- 


PORTABLE  SHEH 
FOR  DIRIGIBLES 

/GERMANY  has  been 
^"^  dependent  in  the 
past  upon  huge,  re- 
volving stationary 
sheds  for  housing  each 
of  the  great  Zeppelin 
dirigibles,  but  a  new 
structure  has  been  in- 
vented by  an  army  of- 
ficer which  is  portable 
and  which  can  be  set 
up  in  a  few  minutes. 
Light  iron  framework 
is  held  together  by  a 
number  of  stays.  An 
ingenious     system     of 


A  Section  of  the  Canvas  Cover  in  Position 


New  Portable  Hangar  for  Dirigible  Balloons 

Part  of  the  framework  is  in  position  and  the  workmen  are  beginning  to  draw  up 

tlie  canvas  cover. 


pulleys  makes  it  possible  to  cover  the 
huge  cage  with  tarpaulin  in  a  few  min- 
utes. The  shed  can  be  put  up  so  as  to 
face  the  wind  and  the  cost  of  it  is  very 
much  less  than  the  cost  of  the  stationary 
sheds  which  have  been  used  in  the  past. 

PORTABLE  BIN  FOR  WHEAT 
FIELDS 

IN  Kansas  this  year  a  large  number  of 
galvanized  sheet-metal  grain  bins  were 


being  used  to  store  the 
exceptionally  large 
wheat  crop.  The  bins 
were  set  here  and  there 
about  the  fields  and  the 
threshing  machines 
were  placed  so  as  to  de- 
liver the  grain  directly 
into  the  bins  through 
openings  provided  in 
the  roofs. 

The  advantage  of 
these  bins  over  wooden 
ones  is  shown  by  the 
accompanying  photo- 
graph which  pictures  a 
five  -  hundred  -  bushel 
corrugated  metal  grain 
bin  loaded  on  an  ordi- 
nary hay  rack. 


m 

^^S^^^H 

Moving  a  Granary 
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HOSPITAL   DOLL 

A  SPECIALLY  designed  doll  for 
^^  use  in  training  schools  for  nurses 
will  enable  many  a  probationer  to  "get 
the  cap",  who  would  otherwise  be  re- 
jected as  unfit.  This  doll, 
which  is  five  feet  tall,  en- 
ables the  probationer  to 
perform,  in  connection 
with  it,  many  of  the 
duties  she  will  ulti- 
mately be  called 
upon  to  carry  out 
when  actually  as- 
signed to  a  patient. 
An  over-anxious 
or  sensitive  person, 
without  any  prelim- 
inary training  in 
handling  sick  human 
beings,  has  been  known 
to  faint  on  giving  a  sim- 
ple bath  to  a  patient  in  a  crit 
ical  condition,  through  sheer 
weight  of  the  responsibility 
placed  upon  her.  Therefore, 
the  nurse,  who  in  the  early  work  of  the 
training  school  has  had  an  opportunity 
to  understand  something 
of  the  care  of  a  pa 
tient  through  the 
medium  of 
this  doll, 
enters 


The  Doll  Teaches  the 

Young  Hospital  Nurse  How 

TO  Handle  a  PatientJ 


upon  her  real  work  with  confidence,  for 
she  has  had  practice,  as  well  as  theory. 
The  doll  is  made  of  finely-woven 
material,  which  is  durable  and  water- 
proof, and  has  somewhat  the  "feel"  of 
the  body  of  a  human  being.  It  has 
almost  all  the  mechanism  of  a 
human  being,  even  includ- 
ing the  small  ear  and 
nasal  passages. 
In  addition  to  the 
large  adult  size  of 
five  feet,  there  are 
several  smaller 
models,  ranging 
from  a  babe  of 
two  months  to  a 
four-year-old  child. 

STRINGING  A 

LIVE  TROLLEY 

WIRE 

VJJ7HEN   the   Pacific  Elec- 
tric  Railway   Company 
built  its  new  sixty-mile  line 
from    Los    Angeles    to    San 
Bernardino,  California,  the  construction 
car  engaged  in  line  work  was  propelled 
by  the  current  on  the  wire 
it  was  stringing. 
The     live     wire 
was   wound 
the 
drum. 


THE  CONSTRUCTION  GANG  USES  THE  CURRENT  WHICH  IS  CARRIED  ON  THE  WIRE  IT  IS 

STRINGING 


Twenty  Cents  a  Cubic  Yard 

There  is  that  much  (fold  in  the  material  that 

this  hydraulic  dredge  brings  to  the  top. 

BUILD  ROADS  WITH 
BAMBOO 

IN  the  Dutch  possessions  of 
Sumatra,  in  the  East  Indies, 
the  natives  are  pressed  into  serv- 
ice in  road  building  by  their  for- 
eign masters.  Though  such  serv- 
ice is  compulsory,  the  govern- 
ment very  wisely  permits  the  na- 
tives to  carry  on  the  construction 
work  in  their  own  way.  The 
illustration  shows  the  method 
that  is  employed  in  preventing 
the  erosion  of  an  embankment. 
Bamboo  stakes  are  driven  deeply 
in  and  crosspieces  are  laid  over 
these.  The  result,  though  the 
method  is  crude,  is  satisfactory. 


IN  THE  WAKE  OF 
A  GOLD  SHIP 

LJYDRAULIC  dredg- 
ing of  gold-bearing 
gravel  beds  has  contrib- 
uted a  large  part  of 
California's  annual  out- 
put of  the  yellow  metal. 
The  gravel  is  lifted  clear 
from  bedrock  by  dredges 
floating  in  artificial 
ponds ;  the  infinitesimal 
amount  of  gold,  often 
only  fifteen  or  twenty 
cents'  worth  per  cubic 
yard  handled,  is  washed 
out  of  the  gravel  and 
caught  by  mercury  rif- 
fles while  the  boulders 
are  dumped  back  into  the 
water.  Of  late  these 
boulders  have  been  used 
extensively  in  the  pro- 
duction of  crushed  rock 
for  roadmaking  and 
building  and  it  has  been 
found  that  the  soil  will 
grow  fruit  trees. 


Holding  the  Road  in  Place  with  Bamboo  Stakes  in  the 
East  Indies 
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THE  OUTPOST  OF  THE 
PACIFIC 


By 
JESSE    R.    BROWN 


THE  torch  of  liberty  of  the  Pa- 
cific is  the  Hghthouse  on  the 
Farallon  Islands.  Since  1855 
its  great  lamp  has  flashed  its 
welcome  to  mariners  and 
guided  them  to  the  Golden  Gate,  thirty 
miles  distant.  An  outcropping  of  the 
shelf  of  the  American  continent,  these 
bleak  rocks  are  the  first  land  seen  by 
transpacific  voyagers  after  leaving  the 
Hawaiian  Islands  twenty-one  hundred 
miles  astern. 

The  largest  of  the  islands,  whose  Span- 
ish name — "sharp-pointed  islands  in  the 
sea" — is  peculiarly  appropriate,  is  the 
Southeast  Farallon — a  brownish  granite 
mass  a  mile  long  and  half  as  wide. 
Flanked  north  and  south  by  smaller 
rocks,  it  stands  directly  in  the  path  of 
ships  crossing  the  Pacific. 

Feeding  its  light,  and  tending  its 
hoarse  siren  during  the  frequent  fogs 
that  hide  its  cliffs,  are  four  men,  who 
divide  the  watches  day  and  night.  Four 
other  men  operate  the  wireless  apparatus 
which  the  United  States  Navy  Depart- 
ment has  installed  for  the  convenience 
and  safety  of  shipping.  Three  of  the 
lighthouse  men  have  their  wives  with 
them  in  the  three  white  and  green  frame 
dwellings  and,  with  their  three  children,^ 
make  a  total  population  of  fourteen. 

A  million  sea  birds  nest  in  its  cliffs, 
and  many  hundreds  of  sea  lions  breed 
upon  its  rocks,  for  these  islands  are  a 
bird  and  seal  sanctuary.  Thousands  of 
rabbits  burrow  in  its  red  sand. 

These  rocks  are  a  constant  menace  to 
shipping,  lying  as  they  do  directly  off  the 
mouth  of  San  Francisco  Bay,  and  the 
lighthouse  is  considered  the  most  impor- 
tant on  the  Pacific  Coast.     The  rays  of 


its  lamp  are  designed  to  reach  twenty- 
six  miles,  but  fog  blankets  the  lamp  for 
weeks  at  a  time,  and  it  is  then  that  the 
fog  siren  booms  its  warning  every  forty- 
five  seconds  day  and  night. 

These  safeguards  were  not  consid- 
ered sufficient,  however,  and  many  a 
captain  has  been  grateful  to  the  wireless 
station  men  for  advising  him  of  the  po- 
sition of  his  ship.  The  wireless  men  ob- 
tain the  complete  baseball  results  and  a 
brief  summary  of  the  world's  other  news 
every  night  from  mainland  operators, 
who  accommodatingly  send  the  news- 
paper headings  for  all  at  sea  who  care 
to  read. 

There  are  no  trees  on  the  island,  and 
the  only  vegetation  is  the  Farallon  weed, 
which  in  wet  seasons  grows  two  or  three 
feet  high,  affording     *  fodder   for   the 


"The  Torch  of  Liberty  of  thk  I'acific  Is  the 
Lighthouse  of  the  Farallon  Islands" 


THE  OUTPOST  OF  THE  PACIFIC 
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thousands  of  rabbits  and  Jerry, 
the  donkey.  The  brown  granite 
has  been  fissured  by  the  wind  that 
always  blows,  and  the  sea,  that 
pounds  monotonously  upon  it. 
Letters,  newspapers,  and  provi- 
sions are  delivered  fortnightly  by 
tugboat  men  in  skiffs  at  the  base 
of  a  twenty-foot  ladder — if  the 
weather  is  very  favorable.  If  it 
is  not,  these  boats  can  not  ap- 
proach the  island. 

Fresh    water    is    obtained    by 
drainage  from  two  large  cement 
rain  catchments,  one  of  which  is  used  in 
dry  weather  as  a  tennis  court.    There  is 
no  other  source  of  fresh  water  on  the 
island. 

All  the  year  round,  sea  lion  cows  in- 
habit Saddle  Rock,  a  quarter  of  a 
mile  from  the  main  island, 


Thk  Sea  Lions  Bask  in  thk  Sun 
Like  ifrcat  worms  thuy  lie  upon  the  rocks 

small  schooners  took  off  the  catch  of  fif- 
teen Greeks  who  were  stationed  there  for 
the  six  weeks'  season.  In  1856,  between 
three  and  four  million  eggs  had  been 
taken  from  the  island,  and  from  that  time 
untir  1896,  when  egg  picking  was 
stopped,  one  hundred  and  eighty  thou- 
sand eggs  was  the  average  sea- 
son's gathering.  These  eggs 
were  used  largely  by  restaurants 
and  bakeries,  and  were  substi- 
tuted for  chickens'  eggs,  being 
of  such  quality  that  the  differ- 
ence was  not  distinguishable  to 
the  consumer. 

Most  of  the  eggs  were  taken 
from  the  California  murre,  a 
bird  about  the  size  of  an  ordi- 
nary sea  gull ;  the  eggs,  however, 


--^ 


The  Habitations  of  Man  at  the  Outpost 
There  are  only  the  lighthouse  keepers'  dwell- 
ings, the  wireless,  and  the  abandoned  weather 
station. 


and  nurse  and  teach  their  pups 
to  swim  and  care  for  themselves. 
In  the  spring,  the  sea  birds  fill 
the  air  with  their  screeching,  for 
they  arrive  annually  in  great 
numbers  to  breed  on  this,  the 
largest  rookery  on  the  Pacific 
Coast.  For  half  a  century  these 
sea  birds  competed  with  the  do- 
mestic hen  in  supplying  eggs  for 
the  San  Francisco  market.  Regu- 
lar trips  to  the  island  for  egg 
gathering-  began  in   1850,  when 


When  the  Sea  Is  Rough  It  Is  Impossible  to  Land  at  the 
Farallones.    The  Walls  Are  Precipitous 
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are  twice  as  large  as  hens'  eggs.  The 
murre's  eggs  are  laid  on  the  rocks  with 
no  attempt  at  nest  building.  The  shell 
is  very  thick  and  the  coloration  is  varied, 
no  two  eggs  being  alike ;  some  are  pink, 
some  blue,  some  brown  with  golden  mot- 
tles, and  some  have  a  combination  of  all 
these  colors. 

The  murre  is  dark  brown  on  back  and 
wings,  is  white  bellied,  and  has  a  sharp 
beak  an  inch  and  a  half  long.  It  fre- 
quents the  cliffs  and  the  island,  and  its 
legs  being  set  well  back,  give  it  an  up- 
right position  like  a  soldier.  When  dis- 
turbed, the  murres  are  panicky  creatures, 
and  great  flocks  of  them  swoop  to  the 
ocean,  for  they  are  expert  swimmers  and 
divers. 

In  gathering  the  eggs  the  men  rushed 
over  the  cliffs,  hanging  like  flies  in  almost 
inaccessible  places,  and  sometimes  were 
suspended   by   ropes.     They   had   to   be 


quick,  for  with  them  went  the  western 
gull,  a  notorious  Ggg  thief.  As  the  timid 
murre  rose  squawking  from  its  egg,  the 
gull  swooped  down  and  carried  the  egg 
off,  dropping  it  later  in  order  to  devour 
the  contents. 

In  1896,  Vv^hen  the  gathering  reached 
three  hundred  thousand  eggs  for  the  sea- 
son, threatening  the  destruction  of  this 
rookery  as  a  breeding  place,  Leverell  M. 
Loomis,  curator  of  ornithology  of  the 
California  Academy  of  Sciences,  wrote 
a  protest  to  Commodore  George  Dewey, 
at  that  time  chairman  of  the  Lighthouse 
Board  at  Washington.  Commodore 
Dewey  issued  an  order  making  the  Far- 
allon  Islands  a  bird  sanctuary,  thereby 
conserving  its  sea  fowl.  This  is  very  im- 
portant in  the  case  of  the  murre,  which 
uses  the  islands  only  for  breeding  pur- 
poses, going  south  every  year  about  the 
first  part  of  July. 


THWARTING  THE  LEVEE 
GOPHER 


By 
ROBERT    E.    JONES 


WHEN  a  burrowing  gopher 
strikes  sand  he  stops.  Na- 
ture has  failed  to  provide 
him  with  the  means  for 
penetrating  that  kind  of  a 
bank.  This  knowledge  has  given  Emery 
Oliver  the  job  of  general  manager  of  a 
great  corporation  where,  before  he 
utilized  it,  he  was  but  the  engineer.  He 
built  a  sand-core  levee  which  keeps  the 
Sacramento  River  within  bounds  in  time 
of  high  water,  and  has  made  farming 
safe  where  once  it  was  a  gamble.  One 
hundred  thousand  acres  of  tule  land  are 
now  becoming  most  profitable  acres  for 
raising  California  crops;  the  sand-core 
levee  has  made  it  possible. 


In  planning  its  great  reclamation  dis- 
trict, the  corporation  desired  to  build 
impregnable  levees.  For  years,  along 
the  Sacramento  River,  levees  had  been 
so  built  that  each  wet  season  there  were 
breaks  in  the  line  of  defenses  and  rec- 
lamation districts  were  flooded ;  but  even 
with  this  type  of  levee,  reclamation  was 
profitable,  for  river-bottom  land  produces 
great  crops,  and  usually  in  the  Sacra- 
mento Valley  the  water  receded  in  time 
to  plant  beans  at  leas*-.  Bu<:  Oliver's  cor- 
poration wanted  a  I'^vee  that  would  hold 
every  year;  it  wanted  to  protect  pros- 
pective crops  that  would  be  endangered 
by  even  an  occasional  visitation  of  the 
flood.    In   order   to  ;ret   such   an   em- 
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bankment  it  was  necessary  to  use  mate- 
rial which  would  withstand  erosion  and 
also  prevent  the  burrowing  of  gophers 
and  ground  squirrels. 

Gophers  and  ground  squirrels  had 
proved  very  troublesome  to  levee  build- 
ers and  delta  ranchers  of  the  Sacra- 
mento Valley.  These  creatures  make 
the  kind  of  a  hole  in  a  levee  that  the 
Dutch  youth  of  history,  who  stopped  a 
leak  with  his  hand,  found  in  the  dikes 
of  Holland.  The  rivermen  too  can  tell 
of  a  big  broad  rancher  who  sat  in  a 
washed-out  gopher  hole  when  the  water 
was  high  and  held  back  the  flood  until 
bags  of  sand  arrived.  The  water 
trickles  through  the  rodent  holes  in  a 
tiny  stream  at  first,  but  gradually  clears 
its  way  until  it  becomes  a 
torrent,  and  then  the 
river  teems  through 
the  break 
When 
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water,  and  readily  gives  root  to  willows 
and  grasses  needed  to  save  the  soil  from 
the  action  of  water.  What  is  more,  the 
method  of  construction  is  such  that  the 
tiny  voids  between  the  bits  of  sediment 
are  filled  with  a  cementing  material  of 
still  finer  matter  and  the  levee  is  eflfect- 
ively  sealed  against  seepage  water. 

The  old  levees  of  the  Sacramento  Val- 
ley were  built  by  clamshell  dredgers ;  but 
this  type  of  dredger  has  been  abandoned 
in  the  case  of  the  sand-core  levee  and  its 
place  has  been  taken  by  the  "drag-line" 
dredger  for  preliminary  work,  and  the 
suction  dredger  for  the  finishing. 

After  the  brush  whackers  have  com- 
pleted their  work  the  track  for  the  "drag- 
line", which  somewhat  resembles  the 
ordinary  railroad  steam  shovel  ap- 
paratus, except  for  its  bucket, 
is  laid.  This  shovel 
k  s 

River  5ide 
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WATER  AND  GOPHERS  H\D 
THIS  LEVEE  IMPREGN  \BLE 


The  trench  is  dugr  first  and  then  the 
sand  sucker  fills  it  up  to  form  the  core. 
.An  earth  blanket  makes  the  levee  capa- 
ble of  growintr  erass  and  underbrush. 


high  water  comes,  the  first  thing  the 
levee  watchman  seeks  is  evidence  of  a 
gopher  hole. 

Oliver  knew  that  neither  a  gopher  nor 
a  ground  squirrel  could  burrow  through 
sand,  and  for  that  reason  he  decided  that 
sand  would  be  a  desirable  material  for 
the  levee;  but  it  would  be  blown  by  the 
wind,  washed  away  by  the  water,  and 
no  vegetation  could  be  started  upon  it 
to  hold  the  soil  for  many  years.  Finally 
he  hit  upon  the  "sand-core"  levee.  The 
outside  casings  of  this  levee  are  of  the 
general  type  of  river-bottom  soil  at  hand 
— a  rich  sediment  deposit.  The  center  of 
the  levee  is  of  sand,  pumped  from  the 
river. 

Such  a  levee  answers  all  the  require- 
ments imposed  by  the  corporation  which 
the  engineer  represented.  It  prevents 
the  burrowing  of  rodents ;  it  will  stay 
where   it   is   put   in   spite  of   wind   and 


backward  on  the  rails,  biting  a  hole 
in  the  level  land  and  throwing  up  on  each 
side  of  it  dikes  like  the  embankments  of 
an  irrigation  canal.  It  is  followed  by  the 
suction  dredger,  which  rests  on  a  barge 
in  the  river  and  pumps  a  steady  stream 
of  sand-laden  water  through  a  pipe  line 
into  the  ditch  between  the  dikes. 

The  first  water  seeps  into  the  ground 
and  the  dike  sides  of  the  ditch,  carrying 
with  it  fine  suspended  matter  and  thus 
fills  the  crevices  with  a  natural  cement. 
The  sand  is  dropped  into  the  ditch  when 
the  water  flows  slowly  after  emerging 
from  the  dredger  pipe  line,  and  the  for- 
mation of  the  "core"  begins.  The  sur- 
plus water  is  allowed  to  run  back  into 
the  river,  leaving  behind  a  completed 
levee  to  protect  forever  a  great  basin 
from  further  inundation.  Willows  are 
planted  after  the  dredger  work  is  com- 
pleted, to  strengthen  the  embankment. 


SHORTEST  FREIGHT  ROAD 
MAKES  GREATEST  DIVIDENDS 


WHAT  THE  BRITISH  CALL  "LORRIES" 
Tber  are  freight  cars  on  the  Grand  Island  Railroad.    The  half-breeds  load  them  and  push  the  cars  the  length  of  the  road.. 


By 
FRANCIS    J.    DICKIE 


IN  Northern  Alberta,  Canada,  two 
hundred  miles  from  any  main  or 
feeder  line,  is  the  Grand  Island  Rail- 
way. This  road  is  only  a  quarter 
of  a  mile  long,  and  is  built  of  strap 
iron  on  wooden  rails  laid  on  wooden  ties. 
The  rolling  stock  of  the  road  consists  of 
two  battered  freight  cars,  on  which  are 
shoved  across  Grand  Island — no  locomo- 
tive being  used — the  entire  shipments  of 
goods  going  into  the  Northland.  The 
millions  of  dollars  worth  of  furs  which 
come  out  every  year  from  this  remote 
land  are  carried  over  this  little  road. 

Grand  Island  is  situated  in  the  Atha- 
basca River.  On  either  side  of  the  island 
are  the  Grand  Rapids,  in  the  quarter- 
mile  length  of  which  the  river  has  a  drop 
of  sixty-five  feet.  Running  the  rapids 
with  loaded  scows    is    very  dangerous 


work,  but  the  island,  stretching  the  en- 
tire length  of  these  rapids,  offers  an 
extremely  handy  portage.  The  need  of 
this  portage  made  necessary  the  building 
of  the  railway  over  which  practically  all 
the  commerce  of  the  country  goes.  This 
commerce  is  extensive,  as  the  Athabasca 
is  navigable  with  scows  for  more  than  a 
thousand  miles,  although  numerous 
portages  have  to  be  made. 

The  scows,  large  flat-bottomed  boats, 
which  have  been  found  best  for  the  navi- 
gation of  the  rivers  in  this  Canadian  wil- 
derness, are  built  in  large  numbers  at 
Athabasca  Landing,  the  end  of  railroad 
connection,  from  which  point  all  freight 
goes  in.  Then  they  are  loaded  and 
floated  downstream  into  the  far  interior. 

Outcoming  scows,  loaded  with  furs, 
start  each  spring  from  the  various  out- 
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posts  of  the  north  on  their  journey  to 
Athabasca  Landing,  from  which  point 
the  furs  are  shipped  out  to  the  markets 
of  the  world.  These  trips  are  one  long 
pull  against  the  current,  and  most  of  the 
distance  is  done  by  "tracking".  A  dozen 
or  more  men  to  a  boat  handle  a  line  at- 
tached to  the  bow  and,  walking  along 
the  bank,  drag  it  after  them  very  much 
as  a  horse  draws  a  canal  boat.  Here, 
however,  horses  are  impossible.  Even 
for  men  the  footing  is 
bad,  and  from  four  to 
six  months  are  required 
for  some  of  the  crews  to 
reach  civilization.  In 
this  time  they  cover 
from  seven  hundred  to  a 
thousand  miles.  Nothing 
in  the  way  of  freight  is 
refused.  Recently  a 
steam  boiler  was  shipped 
to  an  oil  camp  four  hun- 
dred miles  inland.  Over 
every  inqh  of  the  road 
this  cumbrous  thing 
traveled  by  scow,  with 
the  exception  of  various 
small  portages,  over 
which  it  was  wheeled. 

The  Grand  Rapids 
portage  on  Grand  Island, 
where  the  railroad  oper- 
ates, is  the  chief  of  these 
portages.  The  repre- 
sentative of  the  Hudson 
Bay  Company,  which 
owns  the  road,  charges 
two  dollars  fifty  cents  a 
ton  for  everything  trans-  . 
ferred.  The  shipper  handles  his  own 
freight  and  shoves  the  cars  across  the 
island  himself.  So  the  railroad  is  prob- 
ably the  best  dividend  producer  to  be 
found  in  any  part  of  the  globe,  its  op- 
erating expenses  being  almost  nothing. 

On  to  the  upper  end  of  the  island  the 
ingoing  scows  are  run  and,  after  unload- 


ing, are  shot  through  the  right-hand 
channel  of  the  rapids.  They  do  this 
quarter  of  a  mile  in  about  seventy  sec- 
onds. 

At  the  lower  end  of  the  island  a  man 
watches  the  progress  of  the  scow  and,  as 
it  nears  the  end,  throws  out  a  stout  piece 
of  timber  into  the  water.  To  this  timber 
a  strong  rope  is  attached  which  men  on 
shore  pay  out  as  the  current  drags  the 
timber  down  stream.    The  pilot  on  board 


Towing  up  the  Athabasca 
It  takes  a  dozen  men  to  pull  the  great  barges  on  the  long  trips  up  the  river  to  the 

fur  station. 


'        Transhipping  a  Boiler 
The  owners  of  the  shortest  freight  road  do  not  care  what  kind  of  freight  you  ship 
because  you  do  the  work  yourself. 


is  on  the  watch  for  it,  and,  picking  it  up, 
ties  the  rope  to  the  scow,  which  can  then 
be  pulled  into  the  island.  Here,  taking 
on  its  load,  which  in  the  meantime  has 
been  transferred  from  one  end  of  the 
island  to  the  other  by  the  Grand. Island 
Railway,  the  scow  proceeds  on  its  way 
north. 
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HOTHOUSE  LUXURIES  FOR 
JADED  PALATES 


By 
E.    I.    FARRINGTON 


THE  market  price  for  hothouse 
strawberries  in  March  ranges 
from  two  dollars  to  two  and 
one-half  dollars  for  a  pint. 
Southern-grown  berries  may 
be  purchased  at  the  same  season  for 
forty  or  fifty  cents  a  box,  but  they  lack 
the  fine  flavor  of  the  hothouse  product, 
having  been  picked  when  only  partly 
ripe  and  before  they  began  to  soften. 
The  berries  grown  under  glass,  how- 
ever, are  left  on  the  vines  until  they 
are  fully  ripe  and  just  right  to  eat. 
These  berries  are  Marshalls,  the  variety 
most  largely  grown  outside  in  summer, 
and  taste  almost  exactly  like  the  sum- 
mer fruit.  That  is  the  reason  why  no 
difficulty  is  found  in  selling  the  berries 
at  two  dollars  a  pint  and 
even  more,  and  why 
greenhouse  managers  find  it 
highly  profitable  to  grow 
delicacies  out  of  season, 
when  they  can  be  afforded 
only  by  the  very  rich. 

It  happens,  however,  that 
growing  strawberries  under 
glass  requires  the  skill  of  an 
expert.  Most  people  who 
might  try  it  would  be  certain 
to  fail.  Conditions  of  moist- 
ure, temperature,  and  sun- 
light must  be  just  right,  and 
the  blossoms  must  be  fer- 
tilized by  hand.  If  success 
were  more  easily  won,  more 
peopl*^  would  take  up  strawberry  grow- 
ing. Then  prices  would  drop,  and  there 
would  be  no  profit  in  it  for  anybody. 

The  plants  to  be  used  for  the  indoor 
crop  are  secured  from  the  garden  in 
midsummer.    They  are  lifted  from  the 
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ground,  set  into  pots,  and  kept  grow- 
ing rapidly  until  the  end  of  the  season. 
They  require  frequent  watering,  some- 
times twice  a  day,  and  must  be  fed  with 
fertilizer  as  their  growth  may  indicate. 
When  cold  weather  comes  on,  the 
plants  are  allowed  to  freeze,  but  in 
December  they  are  taken  to  the  green- 
house, where  they  are  gradually 
thawed  out.  Some  growers  keep  their 
plants  in  pots  through  the  entire  season. 
Others  set  them  in  boxes,  which  are 
placed  on  shelves,  one  above  the  other, 
at  the  rear  of  a  lean-to  house.  Some- 
times the  boxes  have  holes  cut  in  front 
and  the  plants  are 


Making  the  Hothouse  Strawberry  Grow 
Each  flower  must  be  pollinated  with  a  camel's  hair  brush. 


grow  through  these  holes.  They  are  thus 
exposed  to  the  full  sunlight  and  the  top  is 
left  free  for  the  application  of  water. 
The  top  boxes  are  reached  from  a  little 
car  which  runs  on  a  narrow  track  just 
in  front  of  the  tier  of  shelves.     The 
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berries  grown  through  the  holes  in 
boxes  naturally  do  not  come  in  contact 
with  the  earth  at  all  and  therefore  can- 
not be  soiled.  When  the  plants  are 
kept  in  pots,  excelsior,  straw,  or  some- 
thing similar  is  placed  under  the  fruit. 
Fertilizing  the  blossoms  is  a  tedious 


they  are  thrown  away,  for  their  useful- 
ness is  over.  Then  the  space  they  oc- 
cupied is  used  for  whatever  crop  may 
be  grown  next,  probably  tomatoes  or 
cucumbers.  In  some  sections  there  is 
a  call  for  strawberry  plants  when  they 
are    covered    with    berries.     They    are 


A  TEN-CENT  MELON  AT  THREE  DOLLARS 
After  the  cantaloupes  have  hung  in  their  little  hammocks  in  the  house  under  glass  for  a  winter  season  they  sell  for  enor- 
mous prices  to  arouse  jaded  appetites. 


job,  but  must  be  done  every  fair  morn- 
ing. Usually  a  carnel's-hair  brush  is 
used,  and  the  operator  walks  down  the 
row,  deftly  gathering  and  distributing 
the  pollen.  Some  growers  get  satis- 
factory results  by  merely  shaking  the 
plants  to  dislodge  and  scatter  the 
pollen.  In  the  open  air  this  work  is 
done,  of  course,  by  bees  and  insects, 
but  hand  labor  seems  imperative  in- 
doors. Bees  have  been  tried,  but  they 
either  refuse  to  work  on  the  blossoms 
under  such  artificial  conditions,  or  else 
fertilize  the  flowers  so  imperfectly  that 
the  berries  grow  misshapen. 

The  season  of  the  hothouse  berries 
varies  somewhat.  Some  years  it  lasts 
only  two  weeks.  In  other  years  the 
plants  are  cropped  for  a  month  or  more. 
When  the  plants  have  ceased  bearing 


used  for  table  decoration,  and  are  very 
attractive. 

Growing  grapes  under  glass  as  a 
commercial  proposition  is  not  practiced 
extensively  in  this  country.  Several 
years  are  required  to  get  the  proper 
growth  of  the  vines,  and  five  months 
are  needed  to  force  the  fruit  to  ma- 
turity. The  magnificent  Black  Ham- 
burgs  to  be  found  in  the  markets  in 
winter  come  from  Holland  or  England 
and  sell  for  from  two  to  three  dollars  a 
pound.  Forcing  grapes  is  carried  on 
with  great  skill  by  English  greenhouse 
men.  In  this  country  many  wealthy 
men  have  built  modern  greenhouses, 
hired  experienced  English  growers,  and 
are  raising  their  own  grapes  under 
glass.  The  fruit  of  some  varieties  may 
be  left  on  the  vines  a  long  time  after  it  is 


564 


TECHNICAL   WORLD   MAGAZINE 


thoroughly  ripened  and  makes  a  most 
attractive  appearance.  If  it  is  desired 
to  keep  the  fruit  still  longer,  the 
bunches  are  cut  off  with  six  or  eight 
inches  of  cane  attached  and  the  end 
of  each  shoot  placed  in  a  bottle  of 
water.  The  bottles  are  arranged  on 
shelves  in  a  dry,  dark  room  and  the 
temperature  is  kept  close  to  forty  de- 
grees. In  England  bottles  with  curved 
mouths  are  made  especially  for  this  pur- 
pose, ^nd  may  be  placed  on  their  ■  sides 
without  danger  of  the  water  escaping. 
Muskmelons  are  exceedingly  popular 
with  wealthy  gourmets.  Particularly 
fine  specimens  of  the  variety  known  as 
Montreal  often  sell  for  a  dollar  when 
grown  out  of  doors  in  the  natural  sea- 
son, and  when  grown  under  glass  and 
marketed  early  in  summer  may  bring 
as  much  as  three  dollars  each.  Care 
and  skill  are  required  to  grow  musk- 
melons by  artificial  heat  and  only  ex- 
perts attempt  the  work.  The  seeds  are 
sowed  in  pots  in  March  and  the  young 
plants  are  set  in  the  beds  in  April,  the 
greatest  care  being  taken  not  to  disturb 
the  roots,  for  melons  do  not  like  to  be 
moved  about.  The  soil  is  made  very 
rich,  and  the  plants  are  not  allowed  to 
crawl  around  on  the  ground  as  in  the 
gardeUj  but  are  trained  on  wires  or 
stakes.  Growth  is  rampant,  and  the 
vines  often  reach  to  the  roof.  After 
the  melons  have  taken  form  and  begun 
to  grow,  nearly  all  of  them  are  sus- 
pended in  slings  made  of  rafiia  or  fish 
netting,  these  slings  being  fastened  to 
wires  extending  along  the  roof.  A 
melon  house  presents  an  interesting 
appearance,  with  hundreds  of  round, 
ripening  fruit  suspended  in  midair, 
each  in  its  own  little  net.  It  is  neces- 
sary to  support  the  fruit  in  this  manner, 
because  the  melons  are  heavy,  and 
otherwise  they  would  pull  the  vines 
from  their  fastenings.  As  with  straw- 
berries, artificial  fertilization  of  the 
blossoms  is  required,  and  the  camel's-hair 
brush  is  commonly  relied  upon..  Melons 
grown  under  glass  are  particularly  well 
flavored,  for  they  get  a  great  amount 


of  sunlight  and  are  not  picked  until 
fully  ripe. 

The  American  people  are  very  fond 
of  cucumbers  and  demand  them  prac- 
tically the  whole  year  through ;  and  it 
is  an  interesting  fact  that  larger  yields 
can  be  obtained  from  those  grown 
under  glass  than  from  plants  in  the 
open,  while  the  season  of  cropping  is 
longer.  Immense  quantities  of  hot- 
house cucumbers  are  grown  in  the 
winter  and  early  summef,  and  in  some 
sections  whole  houses  from  three  hun- 
dred to  six  hundred  feet  long  are  given 
over  to  this  crop.  The  vines  are  either 
trained  over  a  trellis  or  made  to  climb 
a  string.  When  the  latter  plan  is  fol- 
lowed the  plants  are  trained  to  a  single 
stem  and  the  yield  is  enormous. 

When  this  sort  of  work  was  first 
started  the  blossoms  were  pollinated 
by  hand;  but  this  task  soon  became 
such-  a  burden  that  bees  were  intro- 
duced, and  practically  every  large 
cucumber  forcing-house  now  contains 
several  hives  of  bees  and  the  air  is 
fille^d  with  the  hum  of  the  busy  insects. 
Unfortunately,  this  experience  is  not  a 
good  one  for  the  bees,  as  great  numbers 
are  killed  by  flying  against  the  glass. 
There  are  men  who  make  a  business  of 
raising  bees  for  cucumber  growers. 

A  long  purse  is  needed  if  one  is  to 
feast  on  tomatoes  in  midwinter,  forty 
or  fifty  cents  being  the  price  of  a 
pound.  Yet  the  demand  is  large,  and 
tomatoes  are  a  favorite  crop  with 
greenhouse  farmers.  The  plants  are 
trained  straight  into  the  air  and  look 
like  a  lot  of  young  trees  when  fully 
grown.  Cross  fertilization  of  the  blos- 
soms is  often  aided  by  using  pollen  col- 
lected from  flowers  gathered  the  previ- 
ous summer  and  dried.  This  pollen  is 
taken  upon  a  small  paddle  and  touched 
to  the  stigmas  of  the  flowers. 

This  whole  vast  business  of  growing 
table  luxuries  under  glass  is  filled  with 
curious  ramifications,  but  it  gives  work 
and  a  living  to  a  small  army  of  men,  and 
in  thirty  years  has  come  to  have  great 
commercial  importance. 


MINUTE  MEN  OF  THE  SEA 
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THE  QUEEN  LOUISE  AGROUND  AT  SEA    GIRT,   NEW   JERSEY,    WITH    BREAKERS  PUSHING  THE 

VESSEL  FARTHER  AND  FARTHER  INTO    THE  SAND 
Her  total  value,  with  a  cargo  of  block  tin,  was  $750,000.    She  was  saved  by  tugs  and  revenue  cutters  equipped  with 

wireless. 


By 
BLAND    EDWARDS 


CAPTAIN  WILLIAM  W. 
WOTHERSPOON.  the  first 
marine  engineer  to  use  com- 
pressed  air  in  saving 
stranded  steamships,  has 
organized  an  "army  and  navy"  of  tugs, 
lighters,  and  men  that  are  ready  day  or 
night  to  answer  his  call  for  volunteers. 
And  these  "minute  men"  of  the  deep 
pursue  a  calling  which,  second  to 
actual  warfare  itself,  is  possibly  the 
most  dangerous  vocation  known  to  life 
on  the  ocean — saving  vessels  in  distress 
at  sea.  The  strangest  thing  about 
"General"  Wotherspoon  and  his  host  of 
powerful  tugs  and  brawny  seamen  is 
that  his  forces  may  be  mustered  to- 
gether in  a  few  hours  and,  when  the 
work  is  completed,  disband  again  in 
even  less  time  than  the  organization 
required.  Besides,  there  are  no  hard 
feelings  over  it — for  Captain  Wother- 
spoon is  known  to  pay  well. 


The  key  to  the  successful  organiza- 
tion of  such  a  complete  system  of 
wrecking  men  and  equipment  is  a  card- 
index  system  in  the  head  "recruiting 
office"  in  New  York.  It  lists  a  fleet  of 
several  hundred  tugs,  lighters,  and 
barges  in  geographical  order.  Wreck- 
ing operations  not  being  confined  to 
any  one  particular  point  on  the  At- 
lantic Coast,  every  important  seaport 
city  from  Newfoundland  to  the  tip  end 
of  the  Florida  keys,  and  even  into  the 
Gulf  of  Alexico,  is  listed  with  a  number 
of  wrecking  craft.  And,  understand, 
not  every  one  is  catalogued.  For  Cap- 
tain Wotherspoon's  card  index  con- 
tains the  pick  of  the  four  thousand  odd 
steam  vessels  available,  and  even  these 
are  graded  into  different  classes.  For 
example  under  the  "tugs"  section  of 
the  "Port  file  of  Baltimore"  we  find: 

Name :     Tug  John  T.  Donohne. 

Address :     Eastern     Transportation 
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or  port  file  with  day  and  niglit  telephone 
address  and  an  accurate  rating  of  ability 
and  wages.  On  every  job  the  wreckers  go 
out  on  there  is  almost  certain  to  be  a  need 
for  rope,  chain,  and  wire  hawsers.  When 
it  is  a  hurry  job  there  is  no  time  to 
carry  such  things  along,  so  here  again 
this  want  is  provided  for  with  a  list 
of  the  names  and  addresses  of  reliable 
firms  that  can  supply  such  goods  from 
every  port  listed.  Thus,  every  port  rep- 
resented in  the  file  contains  alphabetically 
arranged  cards  of  tugs,  lighters,  barges, 
men,  and  wrecking  supplies. 

When  the  steamship  Berlin,  bound 
for  New  York  from  Venezuela  with  a 
cargo  of  crude  asphalt,  encountered  a 


Valuable  Cargo  of  Tin  Re- 
covered FROM  THE  Queen  Louise 


Company,  Lombard  and 
Gay  Streets,  Baltimore, 
Md. 

Phone,  nights,  4698 
St.  Paul;  days,  673 
Homewood. 

Rate,  with  double 
crew,  $200  per  day. 

Captain,    Moon ;    very 
ficient. 

Tons,    179  gross,    122 
Dimensions,  104'x23'xlO'. 
.    Built,    1912.      Horsepower, 
550. 

One  of  the  best  of  small 
seagoing  tugs. 

And  besides  listing  craft, 
the  names  and  addresses  of 
men  who  may  be  needed — 
longshoremen,  ship  carpen- 
ters, riggers,  and  sailors — are 
to  be  found  under  every  city 


The  Submerged  Deck  of  the  Berlin 
When  her  cargo  of  asphalt  shifted,  giving 
her  a  list  of  twenty-one  degrees,  the  seas 
washed  over  her.    She  was  straightened 
with  bags  of  sand  and  water  ballast. 


The  Wife  of  the  Captain  of  the 
Berlin 
She  made   the    photograph    of   the   sub- 
merged deck,  and  barely  escaped   being 
carried  overboard  in  doing  so. 


MINUTE   MEN    OF   THE   SEA 


567 


hurricane  off  the  North  Carolina  coast 
which  caused  her  cargo  to  shift,  and 
she  came  into  harbor  at  Lookout  Cove 
with  one  of  her  decks  submerged,  Cap- 
tain Wotherspoon  and  his  system  were 
called  by  telegraph  to  bring  the  vessel 
back  to  an  even  keel.  When  the  tele- 
gram was  received  other  telegrams 
were  sent  out  by  Captain  Wotherspoon 
to  tug  and  lighter  captains  in  and  near 
Jacksonville  to  assemble  for  work  at 
Lookout  Cove,  and  the  same  night  the 
New  York  ship  wrecking  concern  sent 
a  wrecking  expert  by  train  to  Jacksonville 
to  superintend  the  work  of  the  "card- 
system"  force.  He  carried  with  him 
several  hundred  strong  burlap  bags 
packed  in  trunks  as  "excess  baggage", 
and  the  next  afternoon  was  at  Lookout 
Cove  and  on  the  job. 

When  he  arrived,  he  found  the  cargo 
was  most  difficult  to  handle.  To  unload 
the  cargo  would  have  required  clam- 
shell buckets  and  a  hoisting  engiiK. 
capable  of  lifting  sixteen  tons — which 
was  too  heavy  for  the  ship  winches  to 
handle,  or,  in  fact,  those  of  any  ordi- 
nary steamer.  The  cargo  had  shifted 
so  much  that  the  vessel  had  a  list  of 
twenty-one  degrees ;  her  decks  were 
under  water,  and  she  was  only  kept 
afloat  by  keeping  the  pumps  at  work. 
The  men  were  started  to  work  putting 
sand  in  the  sacks  the  New  York  expert 
had  brought  with  him.  These  were 
loaded  on  barges  and  towed  to  the  ves- 
sel, where  they  were  piled  on  her  high 
side — the  deck  that  was  high  and  dry. 
As  the  weight  of  the  asphalt  was  grad- 
ually counterbalanced,  the  submerged 
deck  rose  out  of  the  water  until  the 
vessel  was  again  on  an  even  keel. 

Of  course  the  ship  could  not  proceed 
to  her  destination  balanced  by  a  huge 
pile  of  sand  sacks  on  her  decks.  R.  H. 
Robinson,  the  naval  architect  who  had 
charge  of  the  work,  then  had  two  large 
wooden  tanks  built,  one  on  each  deck 
and,  as  the  bags  of  sand  were  thrown 
over,  water  was  pumped  into  the  tanks, 
the  weight  of  the  water  taking  the 
place  of  the  sand.    The  Berlin  was  then 


convoyed  safely  to  New  York  and  un- 
loaded, the  crew  meantime  safe  in  the 
knowledge  that,  should  the  asphalt 
again  shift,  the  vessel  could  again  be 
trimmed  and  straightened  by  admitting 
water  to  the  tanks  on  deck.  The  ves- 
sel thus  was  saved  at  half  the  expense 
of  lightering  her  sticky  cargo.  The 
force  of  men  and  tugs  which  had  been 
summoned  to  work  by  the  card  system 
was  dismissed  and  paid  off.  Thus  the 
saving  of  the  Berlin  was  accomplished, 
and  most  of  her  rescuers  had  forgotten 
about  it  in  less  than  a  week. 

In  the  saving  of  the  Queen  Louise, 
a  vessel  with  a  cargo  of  tin  worth  more 
than    seven    hundred    fifty    thousand 


How  Water  Tanks  Are  Built  on  the  Decks  of  a 
Ship  to  Bring  Her  to  an  Even  Keel 


dollars,  which  went  aground  a  few 
months  ago  on  the  New  Jersey  coast, 
Captain  Wotherspoon  used  wireless 
telegraphy  to  decided  advantage.  In 
fact,  the  Forward,  the  nucleus  of  the 
Wotherspoon  local  operations,  is  one 
of  the  few  powerful  wrecking  tugs 
carrying  wireless  besides  the  efficient 
revenue  cutters.  So,  when  the  Forward 
was  at  work  on  the  Queen  Louise  and 
succeeded  in  pulling  her  from  the  sands 
from  which  wreckers  employing  an- 
tiquated methods  had  failed,  the  own- 
ers and  underwriters  were  able  to  keep 
in  constant  touch  with  the  salvors. 
More  than  this,  the  actual  saving  of  the 
vessel  was  primarily  due  to  the  impro- 

(Contintud  on  page  62S^ 
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Peepholes   Were  Provided  for  the  Curious,  and 

Window  Boxes  Erected  When  This  Building  Was 

IN  Course  of  Construction 

USE  DECORATIVE  PRO- 
TECTION 

pVERYBODY  is  familiar  with  the 
usual  barrier  a  contractor  builds  in 
the  street  when  a  new  building  is 
started.  A  high  board  fence,  often 
plastered  with  advertising  matter,  so 
placed  as  to  force  pedestrians  into  the 
midst  of  traffic,  makes  it  unpleasant 
for  the  public.  A  building  company  of 
Seattle,  Washington,  recently  started 
ia  new  fourteen-story  block  and  sur- 
prised the  public.  The  barrier  erected 
about  the  excavations  roofs  in  the  side- 
walk but  keeps  it  open  to  pedestrians. 


The  structure  is  painted  a  soft  copper 
green  and  on  the  roof  are  placed  boxes 
full  of  blooming  plants.  At  regular  in- 
tervals in  the  fence  are  windows 
screened  with  heavy  wire,  through 
which  the  curious  may  watch  the  work 
of  setting  the  steel  work.  There  is  no 
advertising  matter  of  any  sort  pasted 
on  the  fences. 

EXCHANGE  BRIDGES  IN  TWO 
MINUTES 

'T'WO  minutes  after  the  passage  of  a 
train  on  the  Lehigh  Valley  Rail- 
road a  high  steel  bridge  was  replaced 
by  a  new  steel  and  concrete  bridge 
which  weighed  six  hundred  and  fifty 
tons.  Traffic  was  not  delayed.  The 
new  bridge  is  over  one  hundred  feet 
long  and  is  double  tracked.  It  was 
already  fitted  with  a  ballasted  track  on 
a  concrete  foundation  and  as  soon  as  it 
was  in  place  it  was  only  necessary  to 
join  the  rails  to  make  ready  for  the 
passage  of  trains. 

Records  for  feats  of  this  sort  are  con- 
stantly being  broken  as  the  transporta- 
tion companies  learn  to  take  short  cuts 
which  will  reduce  the  traffic  interruption 
to  a  minimum.  New  rails  are  commonly 
put  in  with  no  stopping  of  scheduled 
trains. 


Replacing  a  Bridge  Without  Stopping  Traffic 

The  new  double-track  structure  is  one  hundred  feet  long  and  was 

in  place  two  minutes  after  the  passage  of  a  train. 


COPYBIGHT BROWN  &  OAWSOH 

The  Baseball  Tree 

Nature's  best  imitation  of  the  leather  covered  sphere  is 

a  product  of  Dominica  where  they  call  it  the  cannon-ball 

fruit.    It  is  hard  and  worthless  as  food,  but  it  shows  even 

the  seam  of  our  own  best  balls. 


PATRONS  DO  OWN  CHECKING 

A  FEW  seasons  ago  a  citizen  of  Peta- 
luma,  California,  while  at  a  banquet, 
lost  his  overcoat-  on  account  of  incom- 
petent checking-  by  the  man  in  charge. 
Today  this  man  has  introduced  the  "pay- 
as-you-enter"  checking  lockers  used  in 
various  city  railway  stations  for  suit 
cases,  packages,  and  umbrellas.  The 
system  is  one  that  banishes  delays  ^nd 
standing  in  line  for  the  weary  traveler. 

The  lockers  operate  on  the  coin-con- 
trol plan.     After  depositing  his  money 


the  owner  receives  the  key,  which  is  the 
check.  He  cannot  remove  the  key  before 
locking,  nor  can  he  lock  it  without  de- 
positing a  coin.  The  cabinets  are  made 
of  steel,  neatly  finished,  and  in  sizes  to 
fit  sleeping  cars,  staterooms  in  steam- 
Ijoats,  etc. 

*  The  design  for  umbrellas  is  made  to 
hold  fish  poles,  canes,  tennis  rackets,  golf 
sticks,  baseball  bats,  etc.  The  old 
methods  of  checking  baggage  often  re- 
sulted in  numerous  disputes,  while,  with 
the  new  arrangement,  every  patron  has 
charge  of  his  own  check  room  and  dis- 
putes must  be  settled  with  himself. 

The  new  lockers  have  been  found  of 
especial  value  in  interurban  stations 
which  are  frequented  by  picnic  parties 
traveling  to  and  from  the  parks  and  re- 
sorts. The  patron  who  is  in  a  hurry  to 
get  his  goods  from  their  safe  place  never 
has  to  wait  in  line  for  a  slow  attendant 
to  hunt  his  baggage. 


The  Key  Is  the  Check 

The  check  is  not  forthcominR  from  the  slot  until  the  coin 

is  deposited. 
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WOMAN  FORESTER  WATCHES 
FOR     FIRE 


By 
H.    R.    MORRISON 


THE  only  woman  forest-fire 
lookout  in  the  United  States 
forestry  service  is  Miss  Hallie 
M.  Daggett  of  California,  and 
she  has  no  competitor  of  her 
sex  in  the  world.  As  soon  as  the  season 
of  forest  fires  begins  this  woman  is  to 
be  found  at  her  post  on  Klamath  Peak 
in  Siskiyou  county,  California.  Here  in 
her  eerie  habitation  six  thou- 
sand feet  above  sea  level,  she 
spends  the  summer  watching 
for  forest  fires.  Whenever 
she  espies  a  telltale  blaze  or  a 
curl  of  smoke  anywhere  in  the 
dense  surrounding  woods  she 
immediately  reports  it  by  tele- 
phone to  the  nearest  forestry 
officials. 

The  only  human  being  Miss 
Daggett  sees  during  the  long 
summer  months  is  her  sister, 
who  brings  the  mail  from 
home  once  a  week;  but  she 
declares  there  is  not  the 
slightest  chance  in  the  world 
coming  lonely  because  she 
work  so   fascinating 


M  iss  Hali-ie  M  .  Daggett, 
Forest  Guard  for  the 
United  States  Govern- 
ment 


of  be- 
finds  her 
Klamath  Peak  is 
really  the  hub  of  great  wheel-like  ridges 
extending  in  all  directions.  From  it  a 
fine  view  may  be  had  of  the  entire  sur- 


rounding  county.  The  snowy  shoulder 
of  Mount  Shasta  towers  in  the  distance, 
and  on  a  clear  day  a  glimpse  may  be 
caught  of  the  blue  Pacific. 

Wild  animal  life  is  abundant  on  the 
peak,  and  the  woman  lookout  soon  made 
friends  with  porcupines  and  owls,  and 
became  well  acquainted  with  several  deer 
in  the  habit  of  browsing  near  her  cabin. 
This  year  she  did  not  have  for 
"company"  either  cat  or  dog 
because  they  are  so  destructive 
of  small  animal  life.  The 
Klamath  Peak  country  is 
noted  for  its  bears,  but  these 
animals,  although  their  tracks 
were  found  near  the  spring 
where  Miss  Daggett  had  to  go 
for  water,  caused  her  no 
alarm.  However,  when  she 
found  panther  tracks,  she 
buckled  on  a  revolver,  though 
she  declares  the  precaution 
was  unnecessary  as  she  never 
has  seen  the  creature  that 
made  the  tracks. 

During  the  season  Miss  Daggett  re- 
ported more  than  forty  fires.  Most  of 
these  fires  were  caused  by  lightning,  but 
were  extinguished  before  they  had  time 
to  spread.     Furious  storms  raged  about 


MAKING  THE  WHEAT  CROP  PAY 
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the  peak,  but  the  brave  lookout  soon  be- 
came accustomed  to  the  uproar  and  had 
little  fear  of  them.  There  seems,  how- 
ever, to  be  little  danger  from  these 
storms,  although  they  are  very  heavy  and 
occur  very  often  at  that  elevation.  Their 
chief  danger  lies  in  the  fires  they  are 
likely  to  start,  and  thus  their  chief  inter- 
est to  the  lookout,  for  it  requires  a  quick 
eye  to  detect  amidst  the  fog  arising  in 
their  wake  the  small  pufif  of  smoke  which 
tells  of  a  tree  struck  in  an  ignitible  spot. 
Usually  it  shows  at  once,  but  in  one  in- 
stance there  was  a  lapse  of  almost  two 
weeks  before  the  fall  of  a  smouldering 
top  fanned  up  enough  smoke  to  become 


visible  to  the  observer  who  watched  from 
a  point  some  miles  away. 

Miss  Daggett's  daily  duties  are  rela- 
tively light,  consisting  merely  of  an 
early  morning  and  late  evening  half-mile 
tramp  to  the  point  of  the  ridge  where  the 
trees  obscure  the  north  view  from  her 
cabin,  and  a  constant  watch  on  all  sides 
for  a  trace  of  smoke.  A  watch  of  this 
nature  soon  becomes  an  instinct,  and  Miss 
Daggett  says  she  has  often  found  herself 
awakening  in  the  night  for  a  look  around. 
Three  daily  reports  are  sent  to  the  dis- 
trict headquarters  in  town  to  prove  that 
everything  is  serene,  and  extra  reports, 
if  thing's  are  not. 


MAKING  THE  WHEAT 
CROP  PAY 

By 
FRANK    G.    MOORHEAD 


WHEN  the  enormous  wheat 
crop  of  1914  was  an- 
nounced, newspaper  car- 
toonists amused  them- 
selves and  the  public  by 
picturing  the  American  farmer  contem- 
plating with  a  broad  grin  of  satisfaction, 
fields  covered  with  crops  of  the  Almighty 
Dollar.  While  the  public  laughed,  the 
individual  farmer  sighed  and  declared 
there  was  nothing  in  the  big  crop   for 


him.  As  a  matter  of  fact,  it  is  claimed 
that  the  average  profit  on  an  acre  of 
wheat  in  the  United  States  amounts  to 
only  a  dollar  and  one  cent.  A  bumper 
crop  is  a  life-saver  but  not  a  wealth  pro- 
ducer. The  experts  of  the  wheat  belt 
say  that  this  state  of  affairs  is  the  farm- 
er's fault  and  that  a  change  in  his 
methods  of  wheat  growing  will  make  a 
different  story.  Experiments  recently 
concluded  at  Manhattan,  Kansas,  under 


"FIFTY  BUSHEL"  WHEAT  WILL  BUY  AUTOMOBILES 
Thi»  was  growo  to  show  what  the  experimeot  station  was  able  to  accomplish  by  tbe  best  methods. 
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the  supervision  of  the  Kansas  Agricul- 
tural College  ought  to  give  a  good  deal  of 
comfort  to  the  tillers  of  America's  fifty 
million  acres  of  wheat  land. 

Early  and  deep  plowing  will  increase 
the  yield  from  the  fifteen  and  two-tenths 
bushels  which  is  nov/  the  national  aver- 
age to  fully  forty  and  perhaps  fifty  bush- 
els an  acre.  At  eighty  cents  a'  bushel 
this  would  give  an  added  income  to  the 
wheat  grower  of  twenty  to  twenty-eight 
dollars  an  acre. 

The  experiments  at  Manhattan  show 
that  early  and  thorough  preparation  of 
the  seed  bed  not  only  conserves  the  neces- 
sary supply  of  moisture,  but  provides 
the  necessary  plant  food  and  minimizes 
the  loss  from  the  Hessian  fly.  Under 
average  conditons  the  production  of  a 
pound  of  wheat  requires  about  one  thou- 
sand pounds  of  water.  That  is,  for  every 
pound  of  wheat  produced  in  a  field,  about 
that  qnantity  of  water  will  be  taken  up 
by  the  roots  and  pass  through  the  leaves 
of  the  plant.  On  this  basis  a  twenty- 
bushel  crop  would  require  six  hundred 
tons  of  water  to  the  acre.  This  amount 
must  be  stored  in  the  soil  or  supplied  by 
rains  when  the  crop  needs  it,  or  the  yield 


HOW  THE  HAR 

VEST  TELLS 
THE  STORY 


will  be  less  than  twenty  bushels.  Early 
and  deep  plowing,  the  Manhattan  experi- 
ments show,  prepares  the  earth's  surface 
so  that  it  retains  a  large  quantity  of 
moisture  until  it  can  penetrate  the  sub- 
soil, leaving  the  surface  in  good  condition 
to  absorb  the  next  rain. 

In  a  similar  manner,  early  and  thor- 
ough preparation  of  the  seed  bed  develops 
the  necessary  plant  food.  This  is  accom- 
plished to  a  large  extent  by  bacteria 
which  live  on  the  vegetable  matter  in 
the  soil  and  by  the  solvent  action  of 
soil  water  on  the  minerals  present  in  the 
soil.  Moreover,  such  treatment  of  the 
soil  buries  the  "flaxseed"  so  deep  that  the 
young  Hessian  flies  cannot  get  up  to  the 
surface,  especially  if  the  ground  be 
worked  down  afterward,  thus  eradicating 
a  pest  which  imposes  a  heavy  toll  upon 
the  crop. 

The  proof  of  these  findings  and  the' 
relative  productiveness  of  fields  properly 
prepared  was  conclusively  shown  by  the 
Manhattan  experiments.  Nine  plots 
which  had  grown  wheat  continuously  for 
several  years  were  used.  Each  plot  was 
given  a  different  treatment,  and  the  re- 
sults  were   remarkable.      It   was    found 


which  has  been  plowed  early 
with  that  of  a  plot  which  was 
way  the  difference  in  the 
proof   of   the  new  method's 
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that  when  a  plot  was  plowed 
early  in  the  season  it  yielded 
more  than  it  did  when  plowed 
late.      When    a   plot    was 
plowed     seven     inches 
deep  instead  of  three 
inches     deep     the 
yield   was   again 
greatly    i  n- 
creased.     Thus 
the   best   com- 
bination which 
could    be 
worked  out 
was    found    to 
be  early  plow- 
ing    and     deep 
plowing.   The 
plot     which     was 
treated  in  this  man 
ner  yielded  thirty-five 
bushels — thirteen   and   a 
half  more  bushels  per  acre 
than    did    the    plot    which    was 
plowed    to    a    depth    of    three    inches. 

The  cost  for  labor  for  growing  the 
thirty-five-bushel  crop  was  estimated  at 
$9.10  an  acre  and  for  the  twenty-one  and 
five-tenths-bushel  crop,  $7.26,  leaving 
a  profit  in  the  first  case  of  $18.90,  and 
in  the  second  of  $10.02,  valuing  the 
wheat  at  eighty  cents  a  bushel.  The  ex- 
perimenters believe  the  financial  returns 
are  ample  to  justify  every  wheat  grower 
in  devoting  the  greater  amount  of  work 
to  the  preparation  of  his  seed  bed. 

Even  better  results  were  obtained  in 
plots  which  had  been  rotated  with  oats 


Bigger  Wages  Are  the  Farm  Hand's  Lot  When 
THE  Grou.nd  Is  Producing  Wheat  as  It  Should 

and   corn — the   latter   grown 
the  year  before,  the  former 
two  years  before.    On 
this   land   the   same 
methods  were  used 
as  with  the  plots 
of  the  previous 
experiment     to 
show  just  what 
the  rotation 
would   accom- 
plish.     Where 
continuou  s 
pi  anting  had 
produced  twen- 
ty-one and  one- 
half  bushels  to  the 
'-j^^\  acre,   rotation  pro- 

duced  forty-four. 
Hence  deep  plowing  and 
early  plowing  not  only  in- 
creased   the    wheat    yield    most 
profitably,  but,  planted  in  rotation  with 
oats  and  corn  in  the  two  previous  years, 
the  wheat  yield  was  more  than  doubled. 
With   the  world's   records  broken  by 
the  production  of  nine  hundred  million 
bushels  of  wheat  in  1914,  small  as  was 
the  proved  profit,  the  indications  are  that 
the  conclusive  showing  of  the  increased 
profit  to  be  obtained  by  early  and  deep 
plowing  will  result  in  still  larger  yields 
for   1915  and  the  future,  with  a  much 
larger  margin  of  profit  for  the  farmer 
and  in  time  perhaps  a  somewhat  lower 
price  to  the  consumer. 


A  reform  of  remarkable  significance  has  gripped  the  in- 
dustries of  this  country.  It  is  a  reform  that  means  better 
health  for  the  worker,  more  money  in  his  pocket,  and  a  greater 
output  for  the  nation.  There  is  one  class  of  men  —  a  tre- 
mendously powerful  class  —  who  oppose  this  revolution,  but 
they  w^ill  be  beaten  by  the  organized  forces  of  industry.  Jan- 
uary Technical  World  will  contain  a  big  story  upon  this 
subject.  "We  believe  no  bigger  story  will  be  published  any- 
where during  the  coming  year. 


WEALTH  IN  LETTUCE  UNDER 

GLASS 


By 
VINTON    V.DETWILER 


IT  is  hard  to  believe  that  a  man  can 
make  a  fortune  raising-  lettuce,  but 
that  is  just  what  Stephen  Hyde  of 
Carthage,  Missouri,  is  doing.  He 
went  into  the  business  ten  years  ago 
with  little  capital  and  less  knowledge ;  but 
he  put  brain  and  hustle  into  his  work  and 
has  made  a  great  success  of  it.  He  raises 
fancy  lettuce  and  sells  it  for  twelve  cents 
a  pound.  As  his  sales  are  often  as  high 
as  fifteen  hundred  pounds  a  day,  the  size 
of  his  trade  can  be  easily  figured.  One 
commission  house  alone  takes  five  hun- 
dred pounds  daily  in  the  spring,  when 
the  demand  is  greatest. 

Mr,  Hyde  started  out  with  one  small 
greenhouse  on  the  edge  of  a  rough, 
rocky  twenty-six  acre  plot  just  outside 
of  Carthage.  Now  he  has  thirteen  large 
greenhouses  in  his  plant  and  if  you  were 
to  offer  him  forty  thousand  dollars  for 
the  five  acres  on  which  they  stand  he 
would  probably  laugh  in  your  face. 
Forcing  lettuce  might  seem  a  lazy 
man's  job,  but  you  would  change 
your  mind  if  you  were  to  visit  the 
Fairview  greenhouses  and  trail 
around  after  the  proprietor 
for  a  day  or  two,  who 
freely  admits  that  A 
"growing  crops  under  /^K 
glass  is  a  seven-day  ^^H 
job,  three  hundred  Mk  Wm 
sixty-five  days  in 
the  year."  Three 
and  sometimes 
four  crops  of 
lettuce  are 
grown  in  the 
year.  Hyde  • 
does  not  find  it 
profitable  to 
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grow  lettuce  during  the  summer  months. 
When  the  last  crop  is  cut  in  the 
spring,  he  has  cucumber,  tomato, 
cauliflower,  and  beet  plants  ready  to 
occupy  the  ground.  These  crops  are  sold 
to  the  home  market  and  pay  fairly  well. 
So  much  southern-grown  stuff  is  sent 
North  at  that  time  of  year  that  it  hardly 
pays  to  enter  into  competition  with  it. 

"Last  year  we  planted  cucumbers  on 
July  1,  and,  owing  to  the  dry  season, 
had  .a  fine  market,"  the  owner  told  us. 
"They  are  the  best  paying  'fill-in'  crop. 
I  am  always  successful  with  the  spring 
crop  of  tomatoes,'  but  have  never  made 
a  success  of  them  in  the  fall.  I  try  to 
keep  some  crop  growing  in  the  green- 
houses every  month  in  the  year." 

As  his  success  has  been  phenomenal 
his  methods  must  be  interesting.  Fer- 
tilizer is  applied  once  a  year.  This  is 
done  in  the  fall,  when  the  ground  is  being 


Ready  to   Deliver   a    Rush    Order    of 
Hothouse  Lettuce 
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prepared  for  the  first  crop  of  lettuce. 
Only  stable  manure  is  used.  The  soil 
in  these  buildings  is  prepared  for  plant- 
ing .with  a  plow  and  a  harrow,  as  there  is 
plenty  of  room  to  use  a  team  to  advan- 
tage. Hyde's  plan  of  using  machinery 
and  labor-saving 
methods  when- 
ever possi- 
ble makes 


danger  of  lettuce  rot  in  such  soil  as  if 
a  heavier  soil  were  used.  The  soil  should 
be  firm  enough  to  hold  sufficient  water  to 
keep  the  plants  growing  at  their  best. 
A  careful  man  who  understands  the 
growing  of  lettuce  and  the  manipulation 


A  Five- Acre  Farm 
Under  Glass 


INSIDE  ONE  OF  HYDE'S  THIRTEEN  HOTHOUSES 


it  practicable  for  him  to  care  for  his 
entire  plant  with  the  assistance  of  not 
more  than  eight  or  ten  men. 

Every  three  or  four  years  fresh  soil  is 
put  into  the  houses.  A  layer  six  inches 
deep  is  removed  and  replaced  with  six 
inches  of  new  soil,  Hyde  believes  the 
lettuce  would  do  better  if  the  soil  were 
changed  oftener,  but  he  says  it  is  such  a 
big  job  that  it  hardly  pays.  He  uses 
wheeled  scrapers  in  making  this  change 
and  is  able  to  handle  the  dirt  rapidly. 

In  growing  lettuce  it  is  important  to 
have  the  right  kind  of  soil.  It  should 
be  rich  in  available  plant  food,  mellow, 
and  friable.  Water  should  soak  through 
it  rather  readily,  leaving  it  loose  and 
almost  dry  on  top.    There  is  not  so  much 


of  a  greenhouse  can  grow  good  lettuce 
on  poor  soil,  but  it  is  a  somewhat  ticklish 
job  and  a  novice  is  pretty  sure  to  have  bad 
luck. 

If  lettuce  is  to  sell  readily  at  good 
prices,  the  leaves  must  be  thin  and  crisp, 
not  thick  and  rank  of  growth.  It  must 
be  free  from  insects  and  show  no  traces 
of  mold  or  blight.  These  facts  make 
the  soil  requirements  exacting. 

Hyde's  method  of  planting  is  to  sow 
the  seed  broadcast  in  beds  and  not  cover 
it  with  earth.  When  the  beds  are 
sprinkled,  the  seed  is  forced  into  the  soil 
sufficiently  by  the  falling  water.  The 
beds  are  watered  often  enough  to  keep 
the  ground  moist  under  the  seed.  When 
the  plants  get  two  true  leaves  they  are 
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transplanted,  being  spaced  in  the  new 
bed  about  two  inches  apart  each  way. 
Then  when  they  begin  to  crowd  each 
other  again — usually  when  about  three 
or  four  inches  high — they  are  again 
transplanted.  This  time  they  are  spaced 
six  inches  apart  each  way.  It  is  Hyde's 
experience  that  lettuce  which  is  trans- 
planted twice  grows  better  and  is  ready 
for  market  sooner  than  when  transplanted 
only  once.  To  get  a  heavy  crop  the 
plants  must  be  kept  growing  without  a 
check,  for  a  stunted  plant  never  does 
very  well. 

Sprinkling  is  the  system  of  applying 
water  used  by  this  intensive  farmer. 
Watering  his  greenhouses  is  a  very  sim- 
ple thing.  They  are  equipped  with  a 
system  of  perforated  pipes  similar  to 
those  used  in  fire-extinguisher  systems 
and,  when  the  water  is  turned  on,  a  fine 
spray  reaches  every  corner  of  the  build- 
ing, Hyde  has  a  well  from  which  he 
pumps  directly  into  the  pipes  and  he  has 
also  made  arrangements  for  using  city 
water. 

Before  the  first  crop  of  lettuce  is 
planted,  the  soil  is  always  sterilized.  This 
is  done  by  heating  it  with  steam.  Per- 
forated pipes  are  buried  in  the  ground 
and  steam  at  ninety  to  one  hundred 
pounds  pressure  is  turned  into  them  for 
half  an  hour.  Hyde  uses  two  sets  of 
pipes  and  while  one  set  is  steaming  he 
lays  the  other.  He  can  steam  a  space  six 
by  fifty  feet  with  one  set  of  pipes.  This 
heating  of  the  soil  kills  all  mold  and 
fungus  and  is  a  great  help  in  keeping  the 
lettuce  from  disease  ^nd  in  killing  weed 
seed.  The  ground  must  be  sterilized  once 
each  year,  and  sometimes  oftener. 

From  two  hundred  to  three  hundred 
pounds  of  tobacco  are  burned  every  week 
in  the  thirteen  greenhouses.     The  tobacco 


is  used  to  kill  the  green  aphis,  a  little  bug 
whose  principal  ambition  is  to  get  on  the 
under  side  of  a  fresh  lettuce  leaf  and 
suck  the  juice.  It  is  necessary  to  begin 
this  fumigation  when  the  plants  are 
very  young,  and  it  is  wise  to  do  it  every 
week.  This  practice  is  worth  while  as 
a  preventive,  because  it  is  hard  to  get 
rid  of  this  particular  pest  if  it  once  gets 
well  established. 

Lettuce  does  not  require  a  great  deal 
of  warmth.  A  good  practice  is  to  have 
the  temperature  about  forty-five  degrees 
at  night,  and  about  sixty-five  during  the 
day.  It  should  be  remembered,  however, 
that  a  great  deal  of  heat  is  developed  in  a 
glass  house  from  the  rays  of  the  sun ;  and 
it  is  readily  seen  that  on  sunshiny  days, 
even  when  it  is  quite  cold  outside,  the 
consumption  of  fuel  is  not  so  very  great. 
Hyde's  plant  has  two  eighty-horsepower 
boilers  to  furnish  heat  when  needed. 

If  the  house  is  kept  too  warm  and 
damp,  the  danger  from  rot,  leaf  burn,  and 
green  aphis  is  greatly  increased.  Lettuce 
rot  is  due  to  a  fungus  which  lives  upon 
decaying  matter  in  the  soil,  and  should 
have  plenty  of  warmth .  to  grow  at  its 
best.  Even  when  the  rot  is  in  the  soil  it 
is  not  very  likely  to  do  much  damage  to 
the  lettuce  plants  if  the  surface  of  the 
ground  is  not  wet.  If  the  ground  is  both 
warm  and  wet,  the  rot  is  almost  sure 
to  attack  the  lettuce.  When  it  gets  well 
started  in  the  soil  the  only  remedy  is  to 
sterilize.  Nothing  can  be  done  for  the 
affected  lettuce,  but  by  keeping  the  house 
cooler  and  drier  the  spread  of  the  dis- 
ease may  be  checked. 

Such  are  the  methods  used  by  Mr. 
Hyde,  learned  by  years  of  experience, 
and  the  lesson  is  one  which  any  lettuce 
grower  must  absorb  before  he  can  hope 
to  be  successful. 
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DRIVING  PILES  IN  SUMATRA 

The  natives,  whom  the  Dutch  have  impressed  into  service,  build  bridges  by  their  own  methods.    The  piles  are  started 

with  a  rope  tackle  which  shoots  them  into  tlie  mud. 


HOW  THE  DUTCH  DRIVE 
STARES 


W/HEN  the  Dutch  desire  a  thing 
to   be   done    they   press    into 
service  every  instrument  avail- 
able, whether  that  instrument  be 
inanimate    or   a   human   being. 
The    illustration    shows    how 
they  have  made  a  success  of 
their  colonies  in  the  East  In- 
dies.    It  is  a  typical  instance. 
One  of  the  small  streams  on 
the  Island  of  Sumatra  had  to 
be  properly  bridged  in  order  to 
link  up  one  village  with  another. 
The  bridge  shown  under  con- 
struction is  crude  but  substan- 
tial. 

After    the    piling    has    been 
sharpened  at  one  end,  cables  or 
cordage  are  fastened  to  it  and 
the    great    stake   is    made   to 
stand  on  its  head.    The  cords 
are  drawn  as  taut  as  possible 


The  Trousers  Can 
Be  Very  Quickly 
Concealed 


by   the   force   of    impressed   labor- 
ers, and  suddenly  the  stake  shoots, 
or   plunges,    point    downward    into 
the   mud   of  the   river   bottom, 
where  it  at  once  becomes  em- 
bedded.    With    the    stake    or 
pile  thus  in  position  it  is  com- 
paratively easy  to  drive  it  in. 

Jl 
THE  TROUSERETTE 
SKIRT 

T  T  has  been  a  short  step  from 

the   Russian   tunic   with    its 

short    overskirt    reaching    half 

way  down  on  a  narrow   skirt 

beneath,  to  trousers  for  women. 

They  are  covered  with  a  wide, 
divided  skirt  of  the  same  kind 
of  material.  The  trouserette 
skirt,  as  it  is  called,  gives 
great  freedom  in  walking  and 
the  effect  of  the  narrow  skirt 
which  has  been  adopted  by 
women  for  months. 


sn 
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Moving  the  Bank  Building 

Even  though  the  structure  weighed  almost  two  thousand  tons  it  was  picked  up 

and  rolled  back  seventeen  feet. 


MOVE  GREAT  BUILDING 

TTHE  building-  of  the  Five  Cents  Sav- 
^  ings  Bank  in  New  Bedford,  Massa- 
chusetts, weighing  approxi- 
mately eighteen  hundred  ninety 
tons,  was  moved  recently  from 
its  foundation  to  a  position  sev- 
enteen feet  back.  This  was 
done  in  order  that  it  might  be 
flush  with  the  street,  which  is 
being  widened.  The  great 
building  was  rolled  back  so 
quietly  that  the  occupants  were 
not  disturbed  by  the  process, 
business  being  carried  on  daily 
within.  Fine  thread,  jack  screws 
were  used,  the  four-story  build- 
ing being  loaded  on  rollers  sup- 
ported by  heavy  timbers.  One 
complete  revolution  of  a  crow- 
bar in  one  of  the  jacks  served 
to  move  the  building  less  than 
one-half  inch. 

When  the  building  had  been 
pushed  back  the  seventeen  feet 
planned  for  it,  and  the  con- 
tractors had  begun  removing 
the  rollers,  it  was  discovered 
that  the  north  corner  projected 
one-eighth  of  an  inch  into  the 


street,  and  the  south 
corner  three-eighths  of 
an  inch  beyond  the 
bank's  line.  The  fin- 
ished stonework  and  the 
rough  quarry  stone 
above  the  foundation 
wall  made  a  maximum 
projection  of  four  inches. 
The  contractor  claims  he 
made  a  good  measure- 
ment, but  that  the  build- 
ing actually  rolled  for- 
ward after  it  had  gone 
the  full  distance.  The 
jacks,  without  the  roll- 
ers, were  used  to  tip  the 
building  back  the  re- 
quired distance,  and, 
after  a  three  weeks'  jour- 
ney, the  handsome  edi- 
fice was  at  rest.  A  new 
foundation  is  being  built  for  it  and  the 
work  of  widening  the  street  has  gone 
on. 


Capable  of  Hauling  Twenty  Barges 

This  English  tug  is  driven  by  an  aerial  propeller  and  so  can  navigate 

very  shallow  streams.    It   is  the  first  of  its  kind  to  be  built.    The 

blades  are  whirling  so  fast  they  cannot  be  seen,  but  they  are  on  the 

structure  amidships. 


Truly  Big  as  a  House 

This  srreat  busr,  one  of  the  Panama-Pacific 

attractions,  will  show  how  the  potato  beetle 

docs  its  work. 


POTATO  BUG  TO  SWALLOW 
VISITORS 

CCIENTISTS  at  the  Panama-Pacific 
Exposition  have  produced  a  kicking, 
sprawling,  man-eating  insect  as  big  as  a 
barn.  The  insect  is  a  common  or  garden 
variety  of  potato  beetle.  Its    mov- 

able jaws  will  form 
one  entrance  to  its 
vitals.     Its   interior 
is     equipped     with 
electric  lights,  easy 
chairs,    sanitary 
plumbing,  and  con- 
veniences, and  mov- 
ing-picture screens  to 
show  how  the  scourge 
of    the    potato    patch 
manages    to    ruin    so 
many  acres  of  potato 
vines.     Its  eyes,  com- 
posed   of    multiple 
facets,  form  the  win- 
dows, and  illustrate  how  the  insects  can 
see  in  a  dozen  directions  at  the  same  time. 

The  model,  which  is  scientifically  ac- 
curate, and  can  writhe  and  munch  and 
kick,  will  be  exhibited  as  one  of  the 
thousands  of  working  models  in  the  vast 
Horticultural  Palace.  The  creature  will 
be  forty  feet  in  length,  twenty  feet  wide, 
and  forty  feet  from  the  floor  to  its  wav- 
ing feet,  and  will  have 
a  bizarre  covering  of 
orange  and  black  striped 
canvas.  The  frame  is  of 
gas-pipe,  over  which  the 
painted  canvas  skin  is 
laced.  The  legs,  jaws 
and  antennae  are  filled 
with  air  sacks  and,  when 
air  pressure  is  applied 
through  a  spraying 
hose,  will  be  en- 
dowed with 
lifelike  mo- 
tions. 

Within  the  model 
are  three  rooms  at 
different  levels. 
The  largest,  in  the  body, 


is  to  be  used  as  a  lecture-room  and  as  a 
moving  picture  and  stereopticon  audi- 
torium. The  platform,  at  the  thorax  end, 
will  give  access  to  the  chest  or  prothorax, 
in  which  will  be  a  rest  room  with  seats 
in  amphitheater  form.  Here  lectures  on 
beetles  will  be  given. 

jn 

TO  CARRY 
GEESE 

INSTEAD  of  put- 
ting the  birds  in 
wooden  crates,  as  is  the 
custom  in  America,  the 
Chinese  dealer  in  fowls 
uses  the  method  shown  in 
the  illustration,  when  he 
transports  and  puts  them  on 
exhibition.  The  oriental 
race,  accustomed  to  carry- 
ing burdens  from  the  dawn 
of  time,  understands  very 
thoroughly  the  importance 
of  balancing  one  burden  against  the  other. 
Hence  one  will  nearly  always  find  the 
Chinaman  supporting  a  double  burden 
by  means  of  a  yoke.  Of  course,  the 
geese  would  jump  out  and  scatter  in 
all  directions,  if  the  dealer  did  not  take 
the  precaution  of  tying  their  legs 
together. 

The  method,  from  the  view- 
point of  the  fowls,  doubt- 
less leaves  much  to  be  de- 
sired.    The    tying     to- 
gether of  the  legs  of 
fowls    for    transpor- 
tation   is,    in    some 
communities    in 
the    United 
States,     strictly 
prohibited     by 
law   as  an  in- 
human 
method     caus- 
ing great  suf- 
fering-. 


Because  Their  Legs  Are 

Tied 
The    Chinaman    can    carry    the 
geese  by  his  method  of  balancing 
when  the  birds  are  securely  fast- 

eoed, 
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ing  machines  may  begin  opera- 
tions. 

Pointed  pipes  in  ten-  and 
twelve-foot  sections  are  driven 
for  a  considerable  distance  into 
the  earth.  These  are  all  con- 
nected up  by  means  of  hose  and 
fittings  to  larger  steam  convey- 
ing pipes  encased  in  wooden  box- 
ing. Steam  is  turned  into  the 
distributing  system,  and  in  due 
time  the  earth  begins  to  soften 
in  the  area  covered  by  the  steam. 


Driving  the  Steam  Points 

Pipes  ten  or  twelve  feet  long  are  driven  into 

the  frozen  ground. 

THAWING  THE  EARTH 
MECHANICALLY 

IN  thawing  out  frozen  ground 
quickly  enough  to  suit  a  cer- 
tain class  of  workers  man  follows 
at  least  one  calling  in  which  Na- 
ture does  not  voluntarily  per- 
form her  functions.  In  some 
portions  of  Alaska,  especially 
where  the  richest  mines  and  ore 
fields  are  located,  the  summer 
season  is  very  short  compared 
with  our  own,  and  mining  men  must 
be  eternally  on  the  job  to  get  their 
tasks  done.  Naturally,  they  fight  long 
and  hard  against  the  coming  of  each 
succeeding  winter.  Frozen  earth  is 
ruinous  to  the  surface  dredging  ma- 
chines designed  to  eat  into  the  earth 
and  bring  forth  gold-bearing 
material.  As  an  eco- 
nomic factor  a  cle^ 
mining  engineer 
has  devised  an 
elaborate  ap 
paratus  to 
chase  Jack 
Frost  away 
as  early  in 
the  season 
as  possible, 
in  order 
that  the 
big  dredg- 


Th AWING  THE  GROUND  FOR  THE  MINERS 

Before  the  big  Alaskan  dredges  start  to  work  steam  is  forced  into  the 
ground  to  soften  it. 


FLASHLIGHT  FOR  AERONAUTS 

A  NEW  flashlight  for  aeronauts  and 
^^  aviators  has  recently  been  placed 
upon  the  roof  of  the  City  College  in 
Bonn.  It  is  of  eight  thousand  five  hun- 
dred candle-power,  and  is  operated  en- 
tirely by  automatic  arrange- 
ment. The  structure  was 
put  up  by  the  Berlin 
Aeronautical  Asso- 
ciation. By  a 
e  r  i  e  s  of 
flashes  known 
to  both  avi- 
a  t  o  r  s  and 
balloonists, 
it  signals 
its  position 
on  the 
darkest 
night. 


Lighthouse  for  Aeronauts 
This  is  the  first  structure  of  the  kind  to  be  erected  in  Germany, 
of  the  City  College  in  BoniL 


It  is  on  the  roof 


FOOL-PROOF  DRINKING 
FOUNTAINS 

CIX  fire  hydrants  in  New  York 

City  have  been  deprived  of 
their  hours  of  ease  and  now 
run  day  and  night.  The 
New  York  Association  for 
Improving-  the  Condition  of 
the  Poor,  co-operating  with 
the  Church  Temperance 
Society,  obtained  permis- 
sion to  attach  to  each  of 
these  hydrants  a  "fool- 
proof" drinking  fountain. 
The  new  city  convenience  is 
simply  a  funnel  with  a  tiny 
stream  spouting  up  inside, 
and  a  waste  pipe  to  the 
curb  gutter. 


Putting  thf, 
TRA  Sum 


In  a  demonstration  recently  made  in 
subduing  a  petroleum  fire  a  tank  twenty- 
six  feet  in  diameter  was  used.  The  test 
was  made  with  burning  gasoline, 
the  most  inflammable  of  petrol- 
eum products.  Hardly  had  the 
black  smoke  begun  to  roll  up 
when  one  of  a  number  of  fusible 
links  suspended  across  the  top  of 
the  tank  separated.  This  link 
cable  operated  triggers  con- 
trolling acid  containers  at  the 
top  of  four  standpipes  filled 
with  a  chemical  solution. 
Instantly  the  thick  foam 
was  discharged  from  the 
standpipes  upon  the  surface 
of  the  burning  oil.  Within 
twelve  seconds  after  the 
standpipes  were  brought 
into  action,  the  fire  was 
completely  extin- 
guished. It  had  been 
smothered  under  a 
blanket  of  foam  four- 
teen inches  thick. 

The  protection  af- 
forded by  the  new  ex- 
tinguisher is  so  efficient 
that  the  cost  of  installa- 
tion is  proportionately 
small. 


Hydrant  to  Ex 
MER  Work 


On-  ..:     >  .,  ...^     ,■.    .       .      ,.    ., 

The  new  oil  tank  fire  extiiiKuishor  was  thoroughly  tested 
and  found  to  work  automatically. 

FOAM    SMOTHERS    OIL-TANK 
FIRES 

IV^ODERN  chemists  have  found  a  way 
to  fight  fierce  oil-tank  fires  to  a 
finish.  If  a  big  tank  containing  more 
than  two  million  gallons  of  oil  should  be 
struck  by  lightning  it  can  be  readily  im- 
agined what  a  terrific  heat  would  be  gen- 
erated. Naturally  the  valuable  tank 
would  be  destroyed  as  well  as  its  con- 
tents, 


JvsT  Before  the  Foam  Extinguished  an  Oil  Fire 
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Attaching  a  Cylinder 

The  divinf?  bell  is  used  in  fastening-  air  tanks 

on  the  ship  which  is  to  be  floated. 


TO  RECOVER 
SUNKEN  GOLD 

By 

C.    L.     EDHOLM 

COUNTLESS  attempts  have  been  made 
to  recover  the  fabulous  sums  of  treas- 
ure locked  in  the  depths  of  the  sea; 
the  gold  and  silver  carried  in  treas- 
ure chests  ranging  from  the  days  of 
the  buccaneers  of  the  Spanish  Main  down 
through  the  centuries  to  the  wrecked  Titanic. 

That  a  vast  fortune  awaits  the  adventurer  who 
first  succeeds  in  devising  and  operating  a  prac- 
tical method  of  bringing  this  sunken  gold  to  the 
surface  is  certain ;  in  fact,  the  recovery  of  a 
single  important  vessel  would  repay  an  inventor 
in  princely  fashion  for  his  labor. 

The  location  of  some  of  these  treasure  ships  is 
well  known,  and  they  are  practically  within  reach 
of  the  first  man  with  sufficient  imagination,  tech- 
nical ability,  and  capital  to  construct  a  deep-sea 
diving  machine  that  can  prospect  over  a  limited 
area,  locate  a  hulk,  and  bring  it  to  the  surface. 
Near  Manzanillo,  Mexico,  in  the  bed  of  the  sea 
lies  the  steamer  Golden  Gate,  carrying  more  than 
seven  and  a  half  million  dollars  in  bullion.  Off 
the  coast  of  Havana  is  the  wrecked  ship  Central 
America,  with  a  burden  of  two  million  dollars  in 
gold  and  gems.  The  San  Pedro  lies  in  Cumana 
Bay,  Venezuela,  carrying  two  million  dollars  in 
gold  and  silver.  Near  Juneau,  Alaska,  is  the 
steamer  Islander  with  half  a  million  dollars  in  its 
safe.  This  vessel  is  known  to  lie  at  a  depth  of 
two  hundred  eighty-six  feet.  An  attempt  was 
made  to  recover  the  safe  by  means  of  a  machine 
designed  to  tear  off  the  deck  above  the  cabin  and 
grapple  the  treasure  box ;  but  it  was  unsuccessful. 
The  wrecks  mentioned  are  but  a  few  out  of 
hundreds  regarding  which  it  is  known  that  the 
vessels  carried  treasure.  The  location  in 
many  instances  is  definitely  established.  This 
statement  does  not  include  the  amazing  fortunes 
carried  by  ships  of  other  centuries;  the  galleons 
of  Spain  which  carried  gold  from  foreign  seas 
and  were  lost  before  reaching  their  home  country, 
nor  the  vessels  of  the  Spanish  Armada,  which 


TO  RECOVER  SUNKEN   GOLD 


583 


were  sunk  by  the  stout  admirals  of  Eliza- 
beth's reign,  and  which  tradition  says 
were  weighted  with  gold. 

About  these  ancient  galleons  a  whole 
volume  of  fanciful  tales  and  legends 
might  be  related,  but,  extravagant  as 
they  sound,  it  must  be  remembered  that 
in  the  days  of  the  conquest  of  South 
America  Spain  was  staggering  under  its 
weight  of  golden  loot.  Hence  these 
stories  of  staterooms  lined  with  sheets 
of  gold,  of  walls  studded  with  precious 
gems,  and  even  of  cannon  cast  from  the 
yellow  metal,  while  they  need  not  be 
taken  literally,  will  at  least  serve  to 
indicate  the  vast  amount  of  treas- 
ure entombed  in  those  rotting 
hulks.  It  is  claimed  that  ten 
of  these  vessels  have  been 
definitely  located. 

However,    it    is 


Front  View  of  the 
Deep  Sea  Apparatus 
Search!  isrhts  and 
magrnets  make  it  pos- 
sible for  the  workers 
in  the  bell  to  go  about 
the  task  of  raising  a 
sunken  hulk. 


with  more  recent 
wrecks  that  the  in- 
ventor of  a  new  de- 
vice is  mainly  con- 
cerned. This  device 
consists  of  a  spherical  div- 
ing bell,  equipped  with 
searchlights,  propellers,  four  huge 
magnets,  and  a  drill,  designed  to 
operate  on  an  entirely  new  principle. 
The  inventor  is  demonstrating  in  Los 
Angeles  a  model  about  three  feet  in  di- 
ameter which  operates  in  a  large  tank  of 
water  and  shows  perfectly  what  the  ma- 
chine is  intended  to  do. 

Looking  down  into  the  tank  one  can 
see  the  diving  bell  lowered  by  a  cable, 
and  note  how  its  electric  lights  illuminate 
the  depths.  A  steel  plate  of  one-half  inch 
in  thickness  is  set  upright  in  the  bottom 
of  the  tank  representing  the  side  of  a 
steel  ship,  and,  approaching  this  by  means 
of  a  propeller,  the  force  of  the  four  huge 
magnets  clamps   the  diving  bell   firmly 


against  the  steel  plate,  and  this  brings  a 
drill  point  against  the  side  of  the  "ship". 
An  electric  switch  is  then  thrown  on,  and 
a  motor  operates  a  drill  which  in  a  few 
moments  penetrates  the  steel  plate ;  then 
by  an  ingenious  arrangement  of  gears  the 
diving  bell  shifts  its  position  a  few 
inches,  sufficient  to  bring  a  pontoon  hook 
opposite  the  freshly-drilled  hole  and  in- 
sert it  in  the  side  of  the  supposed  vessel 
by  means  of  a  magnetic  arm  on  the 
diving  bell.  To  these  hooks  metal 
pontoons  are  to  be  attached,  and  the 
theory  is  that  the  diving  bell  can  in 
that  way  attach  suf- 
ficient buoyant  metal 
cylinders  to  a  heavy  steel  ves- 
sel to  bring  it  to  the  surface. 
Of  course  the  three- foot 
model  is  merely  to  dem- 
onstrate the  device, 
but  it  does  its 
work  in  a  very 
convincing 
manner,  and 
the  inventor's 
description  of 
the  projected 
man-carrying  div- 
ing bell  appears  to 
be  practicable.  It 
will  be  a  sphere,  of 
seven  and  one-half 
feet  interior  diame- 
ter,  made  of 
chrome  nickel  steel 
with  walls  one  and 
one-half  inches  in  thickness.  It 
will  be  equipped  with  a  forty-horsepower 
motor  and  a  telephone.  Compressed  air 
will  be  carried  in  receivers  under  pressure 
of  about  three  thousand  pounds,  and  re- 
leased to  give  a  constant  supply  of  fresh 
air,  foul  air  being  discharged  by  a  pump, 
whose  operation  will  be  insured  by  an  aux- 
iliary storage  battery.  The  machine  out  of 
the  water  weighs  nine  tons  ;  in  the  water  of 
course  its  weight  will  be  largely  counter- 
acted by  the  buoyancy  of  the  air  within. 
The  ballast  tanks  can  be  filled  with  water 
so  as  to  give  the  machine  sufficient  water 
to  sink  it — more  or  less  the  same  prin- 
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ciple  used  in  the  submarines.  It  will  have 
two  propellers  with  universal  joints  in 
the  rear,  and  two  in  the  bottom,  which 
will  permit  of  its  being  moved  in  any 
direction,  up  or  down,  on  its  own  power. 
Current  from  the  tender  ship  will  be  sup- 
plied by  means  of  electric  wires  running 
down  from  the  cable  which  hoists  the 
bell.  These  wires  will  be  built  into  the 
cable  and  form  a  core.  On  the  outside 
of  the  machine  will  be  lamps  of  special 
construction  with  a  total  candle  power  of 
about  thirty  thousand.  The  magnets  of 
the  model  have  a  holding  power  of  one 
thousand  pounds,  while  in  larger  ma- 
chines each  magnet  will  have  a 
holding  power  of  four  tons. 
With  this  machine  the  oper- 
ators can  work  in  great 
depths,  although  very 
little  work  will  be 
attempted  in  much 
over  a  thousand 
feet  of  water. 
The  method 
of  locating 
and  recover- 
ing a  wrecked 
vessel  has  been 
planned  out  with 
considerable  de- 
tail. The  tender 
carrying  the  bell 
and  pontoons 
steams  to  the  lati- 
tude and  longitude  marked  on  the 
chart  as  the  approximate  location 
of  some  treasure  ship.  Frequently  the  di- 
rections are  so  exact  that  the  tender  could 
come  within  five  hundred  feet  of  the 
spot  above  the  wreck;  but  even  if  it 
should  come  no  nearer  than  a  mile,  the 
hulk  could  be  located  in  a  short  time. 
The  bell  is  lowered,  carrying  two  oper- 
ators, and  by  means  of  the  telephone  the 
occupants  can  constantly  direct  the  hoist- 
ing engineers,  giving  them  directions  for 
raising  and  lowering  the  bell.  When 
close  to  the  bottom  of  the  sea  the  power- 
ful searchlights  play  in  every  direction, 
and  in  case  no  wreck  is  sighted  the  pro- 
pellers are  started  and  the  bell  progresses 


under  its  own  power  in  a  wide  circle, 
prospecting  here  and  there  for  the  lost 
vessel. 

Far  overhead  the  tender  ship  follows 
the  leading  of  the  cable  just  as  a  fish- 
erman in  a  small  dory  may  follow  the 
lead  of  a  monster  fish.  Thus  an  ever- 
widening  circle  is  covered  by  the  bell 
until  the  wreck  is  found. 

Then  follows  a  very  careful  survey  of 
the  hulk  to  determine  the  number  of  pon- 
toons required  and  the  most  satis- 
factory points  to  attach  them,  the 
operators    within    the   bell    looking 
through     the     port-holes     as     they 
flash     the     searchlights 
over  the  vessel's  sides. 
It  may  be  necessary  to  clear  off 
masses   of   bar- 
nacles   or    sea- 
weed     which 
would   interfere 


Ready  for  thk 

Depths 
Mag^nets   are    used    to 
hold  the  bell  to  the  side 
of   a   steel  ship  at  the 

bottom. 


with  the  opera- 
tion of  the  mag- 
nets and  drill, 
and  for  this 
purpose  a  series 
of  circular  steel  brushes 
can  be  attached  to  the 
diving  bell  and  operated  by  the  motor. 
Presently,  when  the  signal  is  given, 
the  bell  is  brought  to  the  surface,  a  pon- 
toon is  attached  to  it  by  a  magnet,  and 
the  cylinder  is  allowed  to  fill  with  water, 
so  that  it  will  sink.  The  bell  again  de- 
scends, sets  the  pontoon  against  the  side 
of  the  steel  hulk,  and,  at  a  signal,  the 
magnets  of  the  pontoon  are  energized 
and  it  clings  to  the  ship.  The  bell  is 
then  disconnected  from  the  cylinder  and 
rises  to  a  position  just  above  it,  where 
it  is  convenient  to  drill  into  the  steel  plate 
of  the  vessel.  From  the  pontoon  extend 
chains  with  hooks,  all  kept  in  an  upright 
position  by  floats,  and  as  fast  as  a  hole 
is  drilled  one  of  the  pontoon  books  is  se- 
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cured  by  the  mag-net  arm  of  the  bell  in- 
serted in  the  drill  hole ;  and  the  operation 
proceeds  in  this  way  until  the  cylinder 
is  firmly  attached  to  the  vessel. 

The  bell  is  then  brought  to  the  surface 
for  another  pontoon,  and  the  operation 
repeated  as  many  times  as  may  be  neces- 
sary. As  a  pontoon  ten  by  thirty  feet  has 
a  lifting  capacity  in  salt  water  of  about 
seventy-six  tons,  the  required  number  of 
these  cylinders  can  be  determined  by  the 
operators. 

When  the  proper  number  of  cylinders 
has  been  securely  chained  to  the  hulk, 
the  operators,  after  withdrawing  their 
bell  to  a  safe  distance  by  means  of  their 
propellers,  telephone  to  the  tender  and 
the  motors  in  the  pontoons  are  set  in  op- 
eration. Gradually  the  water  is  pumped 
out  of  them ;  and  as  they  become  light 
enough  to  sustain  their  own  weight  they 
slowly  rise,  and  presently  the  chains 
which  connect  them  to  the  vessel  are  all 
taut  and  straining  at  their  weight. 
Finally,  as  the  pump  still  continues  to 
force  out  the  water,  the  great  mass  of  the 
sunken  vessel  is  seen  to  move  slightly, 
and  then  it  raises  itself  reluctantly  from 
its  bed  in  the  ocean  depths  and  starts 
once  more  toward  the  surface.     Mean- 


while the  diving  bell,  with  its  propellers 
in  motion,  can  describe  a  circle  about  the 
wreck,  and  the  operators  can  sefe  by  th6 
glare  of  the  searchlights  whether  all  ot 
the  pontoons  are  raising  it  with  equal 
force,  and  give  such  directions  to  the 
pump  engineer  as  will  enable  him  to 
prevent  it  rising  too  rapidly  or  with  one 
end  higher  than  the  other. 

At  last  the  vessel  is  floated  and  lies 
almost  submerged  near  the  tender.  No 
attempt  is  made  to  enter  the  vessel  and 
recover  treasure  at  this  stage,  of  course; 
but  the  hulk  is  towed  to  the  nearest  port, 
where  it  can  be  thoroughly  overhauled, 
its  treasure  or  other  cargo  recovered,  and 
the  vessel  itself  examined  to  ascertain  if 
it  can  be  made  seaworthy  once  more. 

Aside  from  the  treasure  or  riches  of 
the  cargo  not  affected  by  submergence, 
the  recovery  of  the  ships  themselves 
should  in  most  instances  prove  of  im- 
mense value.  The  last  few  years  have 
witnessed  wrecks  of  vessels  aggregating 
many  millions  of  dollars  and,  before  the 
close  of  the  war  now  devastating  Europe, 
it  is  probable  that  scores  of  additional 
millions  in  the  shape  of  vessels  and  treas- 
ure will  be  sunk  and  lost  to  the  world 
until  invention  solves  the  salving  problem. 


SAVING  THE  BEE  INDUSTRY 


By 
G.    F.    MARKHAM 


IOWA'S  bee  industry  is  a  valuable 
asset  of  the  State,  having  a  value  of 
one  and  one-half  million  dollars  a 
year,  but  it  is  being  seriously  affected 
by  the  plague  of  foul  brood  which  has 
gained  a  strong  foothold  and  lowered  the 
production  of  honey  by  one-sixth  in  the 
last  ten  years.  Half  a  million  people  are 
directly  affected,  and  if  the  experts  who 


are  fighting  the  plague  do  not  succeed  in 
conquering  it,  the  whole  industry  is 
likely  to  be  destroyed.  Wisconsin,  Indi- 
ana, New  York,  Ohio,  and  California 
are  also  fighting  the  pest,  but  Iowa  has 
attacked  the  problem  with  special  vigor. 
Four  years  ago  the  Iowa  Legislature 
appropriated  two  thousand  dollars  with 
which  to  fight  the  plague  and  appointed 


Iowa  Is  One  of  the  Great  Bee  States 
The  orchard  is  frequently  the  best  and  the  most  conven- 
ient place  for  the  apiary. 


When  the  LARViE  Have  Died  of  Foul  Brood,  the 
Comb  Appears  Stuffed 


The  Moths  Come  In  to  Take  Possession 
When  a  brood  comb  has  been  attacked  by  European  foul 
brood,  the  larvae  die  and  moths  come  to  take  their  place. 
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a  state  bee  inspector.  Frank  C.  Pellett, 
who  was  chosen  for  the  office,  found  a 
sorry  state  of  affairs  in  many  of  the  hives 
visited.  Iowa  was  at  that  time  producing 
ten  to  twelve  million  pounds  of  honey  a 
year,  besides  several  hundred  thousand 
dollars'  worth  of  beeswax.  Still,  the  in- 
dustry was  declining  on  account  of  the 
disease  which  affected  the  larvae  of  the 
bees  in  their  cells,  and  it  was  necessary  to 
enforce  the  stringent  law  the  legislature 
had  just  enacted. 

This  law  gives  the  state 
inspector   the   power 
enter    any    person' 
premises,   inspect  his 
bees,  and  order  bees 
and  hives  destroyed, 
should    foul    brood 
be  present  and  be 
beyond     check. 
That     such    condi- 
tions are  frequently 
encountered  is 
shown    by    Mr.    Pel- 
lett's  statement  that  he 
knows  of  one  beekeeper 
in   Iowa  who  has  lost  ten 
thousand    dollars    from    foul 
brood  in  the  last  five  years. 
He  also  calls  attention  to  an 
apiary  which  was  reduced  by 
the  plague  from  one  hundred  and  five  col- 
onies to  thirteen,  in  eight  months. 

"There  are  several  methods  of  treat- 
ment," says  Mr.  Pellett.  "The  contagion 
is  carried  in  the  honey,  and  one  drop  of 
infected  honey  is  sufficient  to  infect  a 
healthy  colony  of  bees.  The  most  preva- 
lent method  of  combating  the  disease 
among  small  beekeepers  is  this:  In  the 
evening,  after  the  bees  have  quit  flying, 
brush  or  shake  all  the  bees  from  the 
combs  into  a  clean  hive  containing  frames 
with  foundation  starters.  Bury  or  burn 
the  old  combs  at  once,  not  the  next  day. 
Great  care  must  be  taken  that  no  honey, 
not  even  a  drop,  from  the  diseased  colony 
be  exposed  to  the  bees,  or  the  disease  may 
be  carried  back  to  the  healthy  colonies. 
The  infected  hives  must  be  thoroughly 
disinfected    before    being    used    again. 


The  Sting  Withheld 
Frank  C.  Pellett,  state  bee 
inspector    of     Iowa,    is    a 

friend  of  bee  colonies. 


The  best  thing  for  this  purpose  is  fire. 
Scorching  the  inside  of  the  hive  with  a 
painter's  torch,  or  painting  it  with  kero- 
sene and  burning  it  out,  is  the  usual  way. 
"Sometimes  a  second  shaking,  four 
days  later,  is  necessary,  but  during  the 
honey-flow  season  one  thorough  shak- 
ing usually  suffices.  Three  years  of  state 
inspection  and  a  constant  campaign  by 
means  of  moving  pictures,  lectures,  and 
bulletins  are  educating  our  bee  men,  so 
that  we  hope  to  check  the  dis- 
ease, but  it  has  broken  out 
in  practically  every  part 
of  the  State." 
Nor  is  the  situation 
critical  only  in,  or 
confined  to,  Iowa. 
The  federal  census 
shows  a  decrease  of 
ten  and  three- 
tenths  per  cent  in 
the  total  production 
of  honey  during  the 
ten  years  ending  with 
1909.  and  a  decrease  in 
the  total  number  of  col- 
onies during  that  period  of 
sixteen  and  one-tenth  per 
cent.  Wisconsin,  a  promi- 
nent bee  State,  has  had  in- 
spection for  eighteen  years 
with  salutary  results.  The  situation  is 
critical  in  California,  where  a  county  in- 
spection system  has  not  proved  as  effica- 
cious as  has  the  state  system  generally, 
nor  as  in  Ohio,  Indiana,  and  Texas,  all 
of  which  are  noted  among  the  trade  for 
being  big  bee  States. 

If  foul  brood,  both  European  and 
American,  be  checked,  as  it  is  now  hoped 
it  will  be,  and  the  bee  industry  built  up 
to  its  complete  possibilities,  it  will  mean 
the  addition  of  fifty  million  dollars  an- 
nually to  the  agricultural  resources  of  the 
country — no  mean  item  in  these  days  of 
expanding  population. 

It  means  that  honey,  one  of  the  most 
valuable  of  our  products,  will  be  more 
available  to  the  classes  which  now  regard 
it  as  a  luxury  instead  of  a  regular  article 
of  diet  which  has  peculiar  food  values. 
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ANIMALS  IN  THE  SCHOOL- 
ROOM 

IN  order  to  teach  Los  Angeles  school 

children    the    destructive    or    useful 
characteristics    of    animals,    the    Los 
Angeles  Public  Schools  have  insti 
tuted  a  course  in  nature  study. 

The    benefits    of    such    a 
course  were  seen  at  a  recent 
nature  study  exhibition  of 
all  the  schools  in  the  city. 
The      children      brought 
shells  they  had  gathered 
at     the     seashore,    but- 
terflies  and   moths  they 
had     mounted,     valuable 
stones,    and    "live    stock", 
too  —  silk     worms,      bees, 
monkeys,    dogs,    cats, 
pet  rats,  hens,  rabbits, 
and  foxes. 

Chimpanzees  greeted 
the    visitors    as    they 
entered  the  gates,  and 
as     they     approached 
the      school      building 
they    could    hear    the 
cackling  of  hens,   the 
mewing    of    cats,    the 
barking  of  dogs,   and 
even    the    squealing    of    pet    rats.      At 
the    entrance    of    the    school    building 
were  wriggling  snakes  of  several  vari- 
eties. 

Besides  the  live  animals  there  was 
a  picture  exhibit.  There  were  pictures 
of  giraffes  and  of  moths,  there  were 
bull  dogs,  and  there  were  roses.    The 


She  Proved  the  Prize  Winner  with  Her 
Pet  Fox  in  the  School  Room  Exhibit 


children  of  the  school  for  the  deaf  par- 
ticularly distinguished  themselves  in 
this  connection. 

Attention  was  given  to  a  display  of 
animal    industries    of 
commercial     value. 
Silk  worms  on 
display  wove 
their  cocoons 
in   the   presence 
of  the  spectators. 
Besides    there   were 
drawings  and  illus- 
trations      of      the 
process  of  making 
silk  into  clothes. 
One     boy     brought 
hundreds  of  mounted 
butterflies,  moths  im- 
ported   from    China,   a 
horned     owl,     a     Gila 
monster's  skin,  and  nu- 
merous  kinds   of  pre- 
cious metals.     Another 
liad    an    exhibition    of 
reptiles  which   he   had 
collected    on    hunts    in 
mountains     and     foot- 
hills.      Among      other 
live     reptiles     he     had 
king,     gopher,     blue 
racer,  and  water  snakes,  horned  toads, 
and  Gila  monsters.     The  success  of  the 

exhibit  as- 

Fred   Guiol  of   Los  ^tJ^^B^        tounded 

Angeles    Was    the  ^^^B^^B 

Best  Naturalist  ^HPi^^H        even    the 

He  exhibited  a  fine  col-  ^^^^^^i^^                 U          1 

lection  of  snakes, stuped  •*.-«•                   S  C  nOOl 

animals  and  a  mounted 

skeleton. 


authorities  and  showed  the  great 
interest  which  the  children  have 
in  the  new  department. 

The  school  authorities  arc 
going  ahead  to  make  school 
as  attractive  and  interesting  to 
the  pupils  as  possible,  at  the 
same  time  not  losing  sight  of  the 
real  purpose  of  the  institution. 
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She  Had  Only  a  Dog  and  a  Cat,  but  She  Was  Just 

AS  Much  Interested  as  Those   Who    Had   Rarer 

Animals 


FIELD  GLASS  FOR  TROLLEY 
TROUBLES 

HTHE  value  of  the  ordinary  field  glass 
in  locating  trolley  troubles  has  been 
discovered  and  utilized  by  an  Empire 
State  electric  railway.  The  forty-mile 
line  between  Rochester  and  Geneva, 
built  in  1903,  has  trolley  and  feed  wires 
carried  on  thirty-five-foot  poles  with  a 
transmission  cable  composed  of  seven 
aluminum  strands.  The  work  of  keep- 
ing it  in  order  has  proved  rather  diffi- 
cult, for  in  spite  of  regular  fortnightly 
inspection,  the  service  has  been  fre- 


Many  Children  of  Los  Angeles  Brought  Pet 
Pigeons  to  the  Animal  Show 


quently  interrupted.  After  tests  of 
glasses  of  various  powers,  binoculars 
magnifying  about  eight  diameters  were 
chosen  as  most  suitable,  and  with  such 
equipment  the  high-tension  line  in- 
spector made  an  examination  lasting 
about  ten  days.  The  glasses  revealed 
one  hundred  sixty-one  defects  which 
the  naked  eye  would  not  have  detected. 
The  defects  were  chiefly  loose  pins  and 
insulators,  but  in  twenty-two  places 
from  one  to  three  of  the  wire  strands 
were  broken.  With  the  new  method  of 
inspection,  operating  troubles  seem  to 
have  disappeared. 


AFFLICTED  WITH  THE  TANGO 
FOOT 

CUCH  great  flexibility  of  the  ankle  and 
*^  so  much  movement  of  the  muscles  at 
this  point  are  required  by  the  modern 
dances  that  physicians  have  been  fre- 
quently consulted  in  regard  to  a  mys- 
terious ailment  which  has  finally  been 
named  the  "tango  foot".  The  unaccus- 
tomed exercise  of  almost  unused 
portions  of  the  foot  has  put  a  constant 
strain  on  the  extensor  muscles. 
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WOOD  CARVERS  OF  THE 
PHILIPPINES 


THE  ELABORATE  CARVINGS  OF  THIS  CHURCH  AT  MANILA  WERE  DONE  BY  THE  NATIVE 

WORKERS  OF  THE  ISLAND 


By 
MONROE    WOOLLEY 


SINCE  the  American  occupation 
of  the  Islands  the  fame  of  the 
Filipinos  as  woodworkers  has 
spread  over  the  world.  Among 
them  the  carving  of  beautiful 
hard  woods  has  reached  a  high  degree 
of  art.  Not  only  is  the  work  most 
artistically  done,  but  it  is  wrought  in 
woods  oftentimes  as  hard  as  iron. 
Some  of  the  Philippine  hard  woods  are 
used  for  making  cogwheels  which  are 
almost  as  durable  as  steel. 

Nearly  every  prominent  building  in 
the  towns  throughout  the  archipelago 
has  some  specimen  of  native  handiwork 
in    the    way    of    carving.    Often    the 


crudest  of  tools  are  used,  but  what  the 
Filipino  artisan  lacks  in  implements  he 
makes  up  in  skill. 

Native  talent  for  carving  was  first 
awakened  and  developed  by  the  early 
Spanish  missionaries.  For  this  reason 
the  most  magnificent  examples  of  carv- 
ing are  to  be  found  in  the  churches. 
Consequently,  every  church  door 
throughout  the  Islands  bears  some 
testimony  to  the  ingenuity  of  the  native 
worker.  In  Manila  the  large  double 
doors  of  the  churches  and  cathedrals 
are  marvels  of  the  hand  carver's  art. 
Perhaps  the  finest  specimen  is  the 
carving    on    the    doors    of    the    San 
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Augustin  Church  in  the  Walled  City 
of  Manila.  This  is  the  oldest  church 
ijn  the  Philippines,  having  been  built 
«early  in  the  year  1600  by  a  son  of  the 
Spanish  architect  of  the  Escorial.  The 
carving  on  these  doors,  all  done  by  hand 
in  the  hardest  of  hard  woods,  repre- 
sents years  of  labor,  and  the  work  is  of 
a  high  order  of  merit.  The  principal 
figures  in  the  four  corners  represent 
symbols  and  images  related  to  the 
church.  The  scroll  work  and  fleurs-de- 
lis  are  delicately  wrought.  The  two 
lower  panels,  considered  the  most 
beautiful,  open  of  themselves,  forming 
small  double  doors,  each  separate  and 
distinct,  for  worshipers  to  enter  single 
ifile.  On  fiesta  days  when  it  is  a  part 
of  the  ceremony  to  take  the  images  of 
"church  saints,  mounted  on  wheeled 
floats,  from  the  interior  of  the 
church,  the  entire  length  of 
the  two  doors  is  opened 
to  permit  the  carriages 
to  pass  out. 

Native  art  in  carv 
ing  is  not  confined 
entirely    to    hard 
woods.    The  Fil- 
ipinos are  as  ex- 
pert workers  in 
stone    as    they 
are     in     other 
materials.     In 
fact,    no    race 
in    the    Far 
East   is   more 
ingenious  in 
this  respect 
than  our  own 
wards.     Every 
gate  or  passage 
way   leading 
into  the  Walled 
City    is    adorned 
with    wonderful 
examples  of  sculp- 
ture.    It  is  unfortu- 
nate  that   the   better 


Carved  by  the  Filipinos 
The  entrance  to  the  fort  at  Santiago  is 
a  splendid  example  of  their  stonework- 


Wood  Carving  on  a  Church 

Door 

The  little  brown  islanders 

have    learned    to    use    the 

sharp  knife  in  conjunction 

with  their  artistic  ideas. 


specimens  of 
this  art  are  not 
wrought  in 
marble  i  n- 
stead  of  sand- 
stone, which  is 
so  easily  de- 
faced and 
eroded. 

Much    of    the 
stone     carving 
was  done  hun- 
dreds of  years 
ago,  and  despite 
the    ravages    of 
age  is  fairly  well 
preserved    to    this 
day.     No  doubt  the 
most  elaborate   piece 
of  stonecutting  is  that 
which    adorns    the    en- 

(ConHnued  on  pagt  636s 


WHERE  THE  BURDEN  FALLS 


The  Pioneer 
Charles  Grafly,  the  American 
sculptor,  executed  this  bronze 
for  the  Woman's  Board  of  the 
Panama-Pacific  Exposition  and  it 
was  paid  for  by  the  pennies  con- 
tributed by  school  children.  This 
pioneer  woman,  with  her  sturdy 
children,  represents  the  founda- 
tion of  the  empire,  laid  in  the 
wilderness  by  the  brave  souls 
who  went  forth  in  days  now  past. 
To  California,  to  the  West  Coast, 
even  to  all  America,  this  group 
■represents  the  spirit  of  the  West. 


The  Sufferers 
"The  mother  of  the  dead,"  is  the  title  which 
the  sculptor,  C.  S.  Pietro,  has  placed  upon 
the  magnificent  piece  of  work  which  he 
showed  recently  at  a  New  York  exhibition. 
She  is  a  peasant;  beside  her  is  the  grandchild. 
To  them  there  has  been  no  mighty  exhilara- 
tion, no  mad  dash  against  an  infuriated 
enemy,  but  theirs  is  the  greatest  burden,  the 
sorrows  which  follow  in  the  wake  of  the 
great  war. 
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MILLIONS  OF  DOLLARS 
FOR    .  SOOT 


By    J.    B.    C. 

TEN  years  ago  Rollo  Rus- 
sell estimated  that  for  the 
extra  cost  of  London's' 
filthy  atmosphere,  due  to 
the  soot  and  smoke,  the 
dwellers  in  the  metropolis  paid 
twenty-five  million  dollars  yearly. 

The  staflf  of  twenty-eight  special- 
ists, engaged  to  work  in  connection 
with  the  University  of  Pittsburgh 
to  carry  on  the  smoke  nuisance  in- 
vestigation, reported  an  annual  loss 
to  that  city  alone  of  ten  million  dol- 
lars. This  staff — including  eight 
physicians,  five  architects,  four  engi- 
neers, two  chemists,  two  political 
economists,  a  meteorologist,  a  bac- 
teriologist, a  physicist,  and  a  lawyer 
— is  the  most  complete  and  the  in- 
vestigation performed  is  the  most 
exhaustive  in  connection  with  the 
smoke  problem  of  any  city  or  coun- 
try in  the  world. 

Since  the  present  population  of 
Pittsburgh  is  over  half  a  million,  the 
loss  per  capita,  proportionately, 
equals  nearly  twenty  dollars  per  an- 
num for  everv  man,  woman,  and 
child  in  that  city. 

Assuming  that  the  loss 
smoke  in  five  of  the  leading 
American  cities  is  only  half 
as  large  in  proportion  to  the 
population  as  in  Pittsburgh, 
the  loss  for  Chicago,  Phila- 
delphia, Pittsburgh,  St. 
Louis,  and  Boston  would 
total  nearly  sixty-one  million 
dollars.  New  York  has  not 
been  considered  because  only 
anthracite  coal  or  other 
forms  of  smokeless  fuel  are 
burned  in  that  city. 

In     twenty-four     English 


due    to 


KERSHAW 

cities,  the  local  authorities  have 
begun  to  measure  and  record  the 
character  of  atmospheric  pollution  by 


For  Measuri.ng  Soot  and  Dust  Fall 
The  ^i>paratus  is  merely  an  enlarged  rain  gage. 


Volur.ie  Of 
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means  of  a  standard  method 
of  observation.  The  London 
committee  has  adopted  the 
method  of  using,  for  one 
month,  apparatus  that  col- 
lects the  soot  and  dust  and 
other  impurities  precipitated 
by  their  own  weight  or 
brought  down  by  the  rain, 
in  a  gage  of  enameled  iron. 
There  is  one  disadvantage  in 

Pittsburgh's  Annuai,  Chunk  of  Soot 
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this  method,  in  that  it  does  not  give  at  any 
one  time  the  amount  of  solid  matter  that 
is  suspended  in  the  atmosphere.  There  is, 
however,  a  close  relationship  between 
the  solid  matter  still  in  the  air  and  that 
which  falls  or  is  carried  down  by  the 
rain  in  a  stated  time,  so 
that  the  measured  index 
may  be  approximately 
obtained.  The  apparatus 
used  is  simply  a  new  rain 
gage  of  larger  design, 
being  increased  to  four 
square  feet.  Several  large 
bottles  are  provided  to 
hold,  the  solid  or  liquid 
matter,  and  gages  are 
placed  in  any  open  space 
free  from  abnormal 
dust.  The  bottles  con- 
taining water  are  re- 
placed by  others  thor- 
oughly cleansed.  Be- 
fore removing  them, 
the  bottles  are  washed 
down,  and  a  brush 
is  used  to  remove  any 
adhering  matter. 
Analysis  then  made  in  the  usual  manner 
reveals  the  proportion  of  carbonaceous 


The  Soot  Gage 

Water  which  col. acts  is  analyzed  for  its  carbon 

aceous  content. 


and  tarry  matter  in  the  solid  deposit,  thus 
enabling  the  committee  to  judge  how  far 
the  house  chimney  has  contributed  to  the 
smoke  problem. 

This  method  is  being  urged  in  the 
United   States.     E.   P.   Roberts,   chief 
smoke   inspector   of 
Cleveland,  Ohio,  is  the 
chairman  of  such  an  or- 
ganization formed  to  have 
American  cities  and  towns 
adopt  the  English  methods. 
In  Germany,  Hamburg  has 
followed     England ;     and 
other  German  cities  will, 
no  doubt,  eventually  do 
the  same. 

Pure  water,  pure  food, 
pure  air  are  in  fact  the 
three     most     beneficial 
aids    to    good    health, 
and  it  is  gratifying  to 
find  that  at  last  some 
means  has  been  dis- 
covered of  measuring 
the    amount    of    any 
foreign  matter  in  the 
air  that  may  have  a 
tendency  to  impair  its  value  to  those  who 
must  breathe  it. 


IT  PAYS  TO  ADVERTISE 
THE  FARM 


By 
GEORGE    H.    DACY 


YOU  have  passed  through 
sign-littered  farming  com- 
munities where  every  barn 
and  farm  building  was  prom- 
inently adorned  with  un- 
sightly green,  red,  or  black  lettering 
setting  forth  the  excellence  of  some 
brand  of  tobacco,  clothing,  food,  or 
patent     medicine.       Ordinarily     these 


hideous  advertisements  are  blots  on 
otherwise  picturesque  and  attractive 
rural  landscapes.  Fortunately  farmers 
of  the  better  class,  as  a  rule,  are 
opposed  to  the  use  of  their  buildings 
as  billboards;  but,  aside  from  the 
standpoint  of  sightliness,  there  is  an- 
other important  consideration  to  be  re- 
flected upon  by  the  farmer  before  he 
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sacrifices  his  buildings  for  advertising 
purposes.  For  example,  we  will  say 
John  King,  a  Corn  Belt  farmer,  owns 
a  farm  located  on  the  main  line  of  one 
of  the  leading  railroads  of  the  Middle 
West.  King  is  a  breeder  of  Here- 
ford cattle  and  Berkshire  hogs.  He 
also  is  a  farmer  who  appreciates  the 
value  of  judicious  advertising.  The 
publicity  man  for  "Farmer's  Friend" 
or  "Hodcarrier's  Helpmate"  tobacco 
comes  into  the  locality 
and  immediately  spots 
the  King  barn  as  an 
ideal  billboard  for  one 
of  his  big  advertise- 
ments. He  approaches 
King  on  the  subject 
and  offers  him  five  dol- 
lars for  the  privilege  of 
painting  a  sign  on  the 
side  of  the  barn  which 
fronts  the  railroad 
track.  To  many  farm- 
ers this  would  look  like 
easy  money  and  they 
would  accept  the  prop- 
osition ;  but  King  is  of 
a  different  type. 

"Not  for  five  times 
the  amount  you  offer 
would  I  permit  you  to 
paint  such  a  sign  on  my 
barn,"  is  his  reply  to 
the  "ad"  man's  request. 
"If  the  side  of  my 
barn  is  worth  five  dollars  to  your  to- 
bacco company  for  advertising  pur- 
poses it  is  worth  fifty  dollars  to  me.  I 
intend  to  utilize  the  roof  of  that  barn 
as  a  signboard,  whereon  I  will  publish 
the  fact  that  I  am  a  breeder  of  Here- 
ford cattle  and  Berkshire  hogs.  Hun- 
dreds of  people  who  daily  pass  by  my 
place  on  the  trains  will  read  my  sign. 
Some  of  them  will  be  farmers  or  breed- 
ers interested  perhaps  in  the  breeds  of 
stock  I  am  working  with  and  offering 
for  sale.  Maybe  only  one  person  out 
of  one  hundred  will  read  the  sign  and 
subsequently  visit  my  farm  and  pur- 
chase a  valuable  animal  from  me.    Yet 


this  one  sale  will  return  me  a  profit 
much  greater  than  the  small  sum  you 
offer  for  the  use  of  my  barn  as  a  bill- 
board." 

More  countrymen — be  they  raisers 
of  seed  grain,  breeders  of  live  stock, 
retailers  of  market  milk  and  cream,  or 
sellers  of  poultry  products — should 
make  effective  use  of  such  of  their  farm 
buildings  as  are  advantageously  situ- 
ated  as  mediums  for  the  advertising 
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The  Name  of  tke  Farm  and  the  Kind  of  Products  It  Produces,  Painted 
ON  THE  Roof  of  a  Barn,  Is  an  Advertisement  That  Pays 


Advertise  Your  Own  Business  on  Your  Barn 
Don't  sell  the  space  to  the  advertising  man. 


of  their  wares.  The  passing  traveler, 
if  he  is  at  all  interested  in  farming,  will 
probably  ask  a  trainman  concerning 
the  place ;  or,  if  he  be  journeying  cross- 
country, he  will  ask  questions  in  the 
neighboring  town  relative  to  the  farm, 
and  ultimately  a  sale  may  result.  Or 
the  passer-by  may  at  once  visit  the 
farm,  inspect  the  stock,  and  perhaps 
purchase  one  of  the  animals. 

On  the  other  hand,  some  person  may 
read  the  farm  sign  and  tell  his  friend, 
who  is  in  the  market  for  stock  of  the 
same  variety,  about  the  attractive-look- 
ing farm  of  Mr.  So-and-So,  who  offers 

(Continued  on  page  63& 


t  BY  CLINEDINST 


ALEXANDER  GRAHAM  BELL 


S96 


OUR  TWELVE 
GREM  SCIENnSTS 

Vffl.  ALEXANDER  GRAHAM  BELL 

By  Arthur  B.  Krock 

This  article  is  the  eighth  in  the  series,  "Our  Twelve  Great  Scientists".  As  has 
been  previously  explained,  tzvelve  names,  representing  men  who  are  considered 
the  greatest  American  scientists,  were  selected  by  a  thousand  of  their  colleagues. 
This  vote  zms  taken  at  the  special  request  of  the  Editors  of  Technical  World 
Magazine.  Sketches  of  Professor  A.  Michelson,  Dr.  Alexis  Carrel,  Colonel  G.  W. 
Goethals,  Dr.  Wm.  C.  Gorgas,  Dr.  Simon  Flexner,  Thomas  Alva  Edison,  and  Prof. 
George  Ellery  Hale  have  been  given  in  previous  issues. — The  Editors. 


PERHAPS  when  the  contribu- 
tions of  Dr.  Alexander  Graham 
Bell  to  mankind  are  balanced 
on  the  delicate  scales  of  history, 
his  invention  of  the  telephone 
will  weigh  but  little,  and  the  magic  in- 
strument which  annihilates  distance  may 
become  secondary  among  Dr.  Bell's 
achievements.  This  statement  is  one 
man's  serious  conclusion  after  studying 
the  great  scientist's  manifold  activities. 

Aside  from  his  invention  of  the  tele- 
phone, what  has  Dr.  Bell  done,  or 
striven  to  do? 

He  has  rescued  the  deaf  from  isola- 
tion, and  advanced  the  theory  that  de- 
fective hearing  may  be  bred  out  of  man- 
kind. 

He  has  conducted  fascinating  experi- 
ments and  compiled  remarkable  tables  in 
an  effort  to  promote  longevity  and  to 
stock  the  world  in  the  years  to  come  with 
a  healthy  race. 

He  gave  some  of  the  first  real  encour- 
agement to  aviation. 

He  has  demonstrated  that  the  price  of 
wool  and  mutton  can  be  cut  down  by  in- 
creasing the  number  of  the  offspring  of 
sheep. 


He  has  given  much  of  his  life  to  the  de- 
velopment of  sensible  theories  of  eu- 
genics, and  has  tried  to  evolve  practical 
rules  for  the  world  to  follow. 

Faced  with  the  many  activities  of  this 
man,  one  has  at  first  the  impression  that 
he  must  have  become  of  late  merely  a 
rich  scientific  dilettante;  but  when  his 
experiments  with  men,  with  sheep,  with 
air  craft,  with  boats,  with  children,  with 
selenium,  and  with  what-not  are  exam- 
ined and  reduced  to  their  motive,  it  is 
always  found  to  be  this :  Progress  and 
help  for  mankind. 

For  instance:  Three  years  ago  Dr. 
Bell  and  his  secretary  set  out  to  ascer- 
tain the  ages  and  genealogical  conditions 
of  elderly  people  who  had  died.  After 
a  time  they  abandoned  their  inquiries 
among  octogenarians  and  took  up  con- 
ditions among  nonagenarians.  When  a 
man  lived  to  be  ninety  years  of  age,  what 
was  the  reason?  asked  Bell  of  the  world 
at  large.  Was  there  a  "system"  in  living 
to  that  great  age?  Was  it  the  result  of 
heredity,  of  correct  living,  of  luck,  or  of 
a  combination  of  all  three?  The  result 
is  that  in  Dr.  Bell's  little  workroom  in 
Georgetown,  District  of  Columbia,  just 
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across  the  street  from  the  great  Volta 
Bureau  for  the  Deaf,  which  he  himself 
founded,  is  a  fihng-case  crammed  full  of 
tables  from  which  the  great  scientist 
hopes  to  evolve  a  code  of  rules  for  long 
living. 

Shortly  after  the  death  of  a  nona- 
genarian, Bell  and  his  assistants  write 
to  the  relatives  of  the  individual  and  se- 
cure certain  facts.  Their  task  is  to  learn 
what  are  the  conditions  correlated  with 
old  age  and  good  health.  The  work  done 
is  huge,  but  not  complete.  When  it  is 
finished,  Dr.  Bell  hopes  to  have  evolved 
a  law  of  eugenics  based  on  genealogy. 
Impossible?  So,  thousands  said,  was  the 
telephone,  the  phonograph,  the  airship, 
and  the  steam  engine.  So  thousands  said 
of  Galileo's  telescope,  of  Columbus's 
dream  of  the  Western  hemisphere,  of 
wireless  telegraphy. 

But  presenting  more  of  achievement 
than  some  of  his  other  researches,  be- 
cause it  has  passed  out  of  the  experi- 
mental class,  is  Bell's  lifelong  work  for 
the  deaf.  Early  in  his  career,  Alexander 
Bell  and  his  father,  Melville  Bell,  con- 
ducted a  school  for  the  deaf  in  Boston. 
Young  Bell  fell  in  love  with  the  deaf 
daughter  of  G.  G.  Hubbard  and  married 
her.  From  that  time  forward,  his  valu- 
able work  among  the  deaf  became  nota- 
ble. Perhaps  it  was  touched  with 
romance.  Certainly  the  inspiration  of 
helping  his  wife,  of  rescuing  her  from 
isolation,  must  have  had  a  compelling  in- 
terest for  him.  Whatever  the  reason, 
Bell  proceeded  to  work  out  his  theory 
that,  since  those  of  defective  hearing  are 
practically  all  born  from  the  normal 
population,  this  defectiveness  can  be 
scientifically  bred  out. 

Dr.  Bell's  fight  has  been,  in  the  main, 
to  prevent  the  formation  of  a  deaf  variety 
of  the  human  race. 

The  conspicuous  sign  language  re- 
volted Bell,  as  it  had  his  father  in  his 
early  work  among  the  deaf.  The 
thoughtless  are  impelled  to  laugh  when 
they  see  two  mutes  conversing  with 
fingers  rapidly  moving,  eyes  strained  to 
attention.       Their     condition    promotes 


isolation  for,  to  communicate  with  the  un- 
fortunates, one  must  learn  the  sign  lan- 
guage— a  difficult  proceeding. 

Bell  began  to  develop  lip  reading,  then 
in  its  infancy,  to  a  genuine  science. 

"So  far  as  I  am  concerned,"  said  Dr. 
Bell  in  1912,  "I  see  no  objection  to  any 
child,  deaf  or  hearing,  spelling  English 
words  upon  his  fingers ;  .  .  .  but  let  our 
pupils  be  taught  by  the  sign  language, 
or  the  manual  alphabet,  or  any  other 
means,  and  deny  them  speech,  and 
what  do  they  get  that  will  be  of  value 
to  them  in  communicating  with  people  in 
real  life  ?  One  thing,  and  one  thing  only 
— a  pencil  and  a  pad." 

So  the  great  humanitarian  taught  the 
deaf  to  speak,  thus  establishing  communi- 
cation with  the  hearing;  and  then  taught 
them  to  read  the  lips,  thus  completing 
the  circuit.  The  result  is  that  the  deaf 
mingle  with  those  who  hear ;  such 
romances  as  that  of  the  teacher  himself 
arise,  and  such  marriages  are  contracted. 
Then  Bell's  third  theory  came  into  play 
— that,  as  the  defective  are  born  from 
the  normal  population,  so  the  normal  may 
be  born  from  the  defective-normal  popu- 
lation. His  own  children,  and  those  of 
thousands  of  others,  illustrate  the  truth 
of  this  theory. 

The  invention  and  the  success  of  the 
telephone  made  Dr.  Bell  very  rich,  and 
he  was  at  liberty  to  proceed  with  his  ex- 
periments in  the  interest  of  humanity. 
Through  his  generosity,  and  that  of  his 
father,  the  deaf  have  a  well-endowed 
institution  in  Washington,  known  as 
"The  Volta  Bureau  for  the  Increase  and 
Diffusion  of  Knowledge  Relating  to  the 
Deaf".  "The  work  in  which  this  bureau 
is  engaged,"  to  quote  its  librarian,  Fred 
Deland,  "began  in  1880-1881  in  the  Volta 
Laboratory  Association,  which  then  occu- 
pied a  small  brick  building.  For  nearly 
twenty-five  years  the  Bureau  was  main- 
tained by  its  founder  and  then  presented, 
together  with  its  maintenance  fund,  to 
the  American  Association  to  Promote  the 
Teaching  of  Speech  to  the  Deaf.  It  took 
its  name  from  the  Volta  Prize,  valued  at 
fifty  thousand  francs,  which,  in  1880,  the 
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French  Academy  awarded  to  Dr.  Bell 
for  his  invention  "of  the  best  application 
to  which  man  has  placed  electricity" — the 
telephone. 

In  his  work  in  eugenics,  Dr.  Bell  takes 
the  position  that  most  of  the  authorities 
have  devoted  themselves  to  ''cacogenics" 
rather  than  "eugenics" — to  the  badly 
born,  and  not  to  the  well  born.  His 
theory  is  that  "improvement  depends 
upon  increasing  the  number  and  pro- 
portion of  desirables  born  in  successive 
generations  of  the  population." 

So,  with  a  multiplicity  of  problems 
before  him,  day  after  day,  in  his  shabby 
little  workroom  in  an  old  ruin  of  a 
building,  across  from  the  impressive 
Volta  Bureau,  Dr.  Bell  performs  his 
winter  labors,  which  in  summer  he  trans- 
fers to  his  home  on  Cape  Breton,  Nova 
Scotia.  A  silent  testimonial  which  he 
pays  to  his  own  telephone  is  that  he 
works  far  away  from  the  call  of  the  in- 
strument. He  will  have  none  to  jangle 
in  his  laboratory.  Of  course  a  telephone 
could  be  placed  in  the  building  without 
being  connected  with  the  Doctor's  actual 
workroom,  but  his  associates  say  he 
would  hear  it  anywhere  in  the  house,  for 
being  by  inheritance  a  specialist  in  sound, 
he  has  been  devoted  to  its  study — whence 
the  telephone  and  the  work  among  the 
deaf.  He  is  a  close  observer  in  many 
fields,  as  all  great  scientists  and  inventors 
must  be,  but  the  bulk  of  his  research  has 
been  with  sound. 

A  striking  illustration  of  how  Dr.  Bell 
puts  his  theories  into  practical  operation 
is  afforded  by  a  study  of  his  experiments 
with  sheep  at  Baddek,  his  summer  home 
on  Cape  Breton.  Sheep  normally  have 
but  one  lamb  at  a  birth,  but,  of  course,  if 
ewes  could  be  made  to  increase  their 
litter  to  two,  the  number  of  sheep  in  the 
world  would  be  vastly  increased,  and 
the  price  of  mutton  and  wool  would 
necessarily  come  down.  Dr.  Bell  ob- 
served also  that  some  ewes  had  more 
functionating  nipples  than  others,  and 
these  he  bred.  He  kept  careful  statistics, 
and  in  the  course  of  time  his  ewes  began 
to  produce  twin  litters.     The  tabulation 
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"He  Has  Given  Much  of  His  Life  to  the  Develop- 
ment OF   Sensible  Theories  of  Eugenics,  and  Has 
Tried  to  Evolve  Practical  Rules  for  the  World 
to  Follow" 
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was  painstakingly  kept,  and  the  breeding 
continued,  with  this  result:  Fifty  per 
cent  of  his  lambs  are  twins,  and  among 
them  there  are  more  ewes  than  rams. 

Dr.  Bell  contends  that  any  sheep  raiser 
can  obtain  similar  results.  This  experi- 
ment was,  to  be  sure,  a  mere  side  issue  of 
the  great  scientist,  and  it  belongs  to  the 
many  which  have  stamped  him  as  a  dilet- 


Demonstrating  the 
Tetrahedral  Princi- 
ple OF  Heavier-than- 
AiR  Machines  by  Kites 


tante  among  the  unthinking ;  but  its  prac- 
tical application  is  great. 

Naturally,  Dr.  Bell  has  not  made  all 
the  important  primary  observations  him- 
self. Sometimes  other  men  have  made 
them,  and  he  has  extended  their  appli- 
cation. Another  scientist  found  selenium 
while  experimenting  with  the  waste  prod- 
ucts obtained  in  the  manufacture  of  sul- 
phuric acid ;  Willoughby  Smith,  while  lay- 
ing the  Atlantic  cable,  discovered  that 
the  resistance  of  selenium  to  the  electrical 
current  varied  with  the  intensity  of  light ; 


but,  acting  on  these  discoveries,  Bell  pro- 
duced the  photophone,  an  instrument  for 
talking  along  a  beam  of  light  instead 
of  along  a  telegraph  wire. 

"I  came  along,"  he  says,  "with  some 
speculations  concerning  the  possibilities 
of  telephoning  without  wires  by  varying 
the  intensity  of  a  beam  of  light  by  the 
action  of  the  voice,  and  allowing  the  light 
to  fall  upon  a  piece  of  crystalline  sele- 
nium. As  Smiles  very  happily  puts  it, 
'The  close  observation  of  little  things  is 
the  secret  of  success  in  business,  in  art,  in 
science,  and  in  every  pursuit  of  life.'  " 

He  takes  a  healthy  interest  in  things 
outside  the  realm  of  the  scientist — poli- 
tics, literature,  art.  He  and  Mrs.  Bell 
have  probably  the  only  genuine  salon  in 
Washington.  On  Wednesday  evenings 
in  the  fall  and  winter  the 
prominent  intellectuals 
of  the  city  are  wont  to 
gather  there,  to  tell  the 
circle  what  they  have 
seen  or  heard  or  thought 
or  done  during  the  week 
that  may  be  of  profit  or 
interest  to  the  world. 
There  scientists  have 
told  of  the  progress  of 
many  an  experiment 
which  has  frequently  de- 
veloped later  into  a  great 
discovery  or  invention. 
Dr.  Bell  says  he  has 
never  failed  to  learn 
something  at  these  gath- 
erings. The  pulse  of 
the  scientific  world 
of  America  beats  at  these  Wednesday 
evening  assemblies,  and  the  fortunate 
ones  who  are  invited  rarely  miss  one. 
And,  tenderest  and  most  impressive  of 
all  that  Dr.  Bell  has  done,  is  his  wife, 
deaf  from  infancy,  but  moving  among 
her  guests,  talking  pleasantly  with  each 
one,  and  readily  reading  from  their  lips. 
Mrs.  Bell's  friends  say  that  her  eyes 
are  failing  a  trifle  from  the  added  strain 
of  lip  reading,  and  that  perhaps  within 
a  few  years  she  will  no  longer  be  able  to 
achieve  oral  reading. 


BELL  GAVE  SOME  OF  THE  FIRST  REAL  ENCOURAGEMENT  TO  AVIATION,  SPENDING  A  GREAT 
DEAL  OF  TIME  AND  MONEY  IN  HIS  LABORATORIES  SEARCHING  FOR  THE  UNDERLYING  PRINCI- 
PLES OF  FLIGHT 


"But  can  this  in  any  sense  be  termed 
failure?"  asked  one  of  them.  "By 
the  application  of  Dr.  Bell's  theories  she 
was  taught  to  speak  instead  of  being 
isolated  among  the  gesturing  deaf  of  the 
period.  She  was  permitted  to  mingle 
with  the  normal ;  she  was  taught  lip  read- 
ing, and  for  many  years  has  been  able 
to  communicate  on  an  equal  plane  with 
all  the  people  with  whom  she  has  come 
in  contact.  Is  it  failure  to  have  given  her 
these  years  of  happiness  and  equality, 
even  though  her  failing  eyes  may  ulti- 
mately shut  her  off  from  oral  reading?" 

There  is  a  rich  vein  of  quaint  Yankee 
humor  in  Dr.  Bell,  for,  although  he  was 
born  in  Scotland,  he  has  lived  among 
the  Massachusetts  folk  and  the  Blue- 
noses  long  enough  to  be  one  of  them. 
At  his  great  house  in  Connecticut  Ave- 
nue, Washington,  there  are  children,  and 
their  kindly  grandfather  had  a  concrete 
swimming  pool  built  for  them.  After  a 
while  they  tired  of  it,  so  Dr.  Bell  was 
struck  with  a  happy  idea.  The  weather 
was  growing  warm,  although  it  was  early 
spring,  and  his  study  was  a  trifle  stuffy. 
So  he  had  the  pool  drained,  and  air 
constantly  pumped  into  it.  The  basin 
was  outfitted    as    a  study,  and,  sitting 


below  the  level  of  the  ground,  the  scien- 
tist, chuckling,  pursued  his  work  and  his 
play.  Whenever  he  mounted  to  the 
street  level  he  says  he  felt  the  air  change 
from  cool  to  hot. 

The  inspiration  of  some  of  Glenn  H. 
Curtiss's  work  in  aviation  may  be  traced 
to  Dr.  and  Mrs.  Bell.  Years  ago  Bell 
was  experimenting  with  his  tetrahedral 
kites  and  needed  an  exceptionally  light 
motor  to  put  into  them.  Curtiss  at  that 
time  was  making  motorcycles  at  Ham- 
mondsport.  New  York.  He  met  Dr.  Bell, 
who  not  only  liked  his  motors,  but  liked 
the  inventor  as  well.  A  close  friendship 
sprang  lip  between  them,  and  Mrs.  Bell, 
whose  interest  in  things  scientific  is  as 
varied  and  intense  as  that  of  her  hus- 
band, endowed  the  Aerial  Experiment 
Association.  This  enabled  Curtiss, to  try 
out  his  ideas  of  flying. 

Thus,  from  sheep  to  airships,  from 
electricity  to  eugenics,  goes  Alexander 
Graham  Bell,  preserving  a  fresh  interest 
and  presenting  new  and  valuable  ideas. 
His  success  with  the  telephone  merely 
laid  the  foundation  of  his  life's  work 
because,  as  a  result  of  his  monetary  suc- 
cess, he  was  able  to  carry  out  his  humani- 
tarian projects. 
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Good  Proof 

Daddy — "No,  yer  mother  never  dressed  the 
way  you  girls  do  today  to  catch  a  husband." 
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Daughter — "Yes,  but  look  at  what  she  got." 
— Boston  Record. 


Strategy 

Martha  Maria  had  a  flaming  red  ribbon 
four  inches  wide  around  her  head ;  it  was 
tied  in  front  at  the  roots  of  her  kinky  hair 
into  a  huge  bow,  the  wings  of  which  stood  out 
four  inches  beyond  her  forehead. 

Mrs.  Wilmington  was  surprised,  for,  al- 
though she  had  noticed  some  of  the  signs  of 
pride  of  dress  in  Martha  Maria,  the  girl  had 
more  than  the  ordinary  amount  of  good  taste. 

"Why,  Martha,"  exclaimed  Mrs.  Wilming- 
ton, as  the  girl  came  around  the  porch,  "what 
in  the  world  are  you  wearing  that  bow  for?" 

A  slow  grin  widened  the  girl's  mouth,  and 
she  relaxed  into  that  sagging  droop  which  in  a 
colored  person  indicates  a  readiness  for  con- 
versation. 

"To  attract  attention,  missy." 

"To  attract  attention?  Why  do  you  want 
to  attract  attention?" 

"I  don't,  mah'm." 

"Then  why  are  you  wearing  that  awful  bow 
on  your  forehead?" 

"So  folkses  will  look  at  mah  haid." 

"Why  do  you  want  them  to  look  at  your 
head?" 

"So  they  won't  look  at  mah  feet— I  got  holes 
in  mah  shoes." — Scraps. 
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Heroes  All 

"My  friends,"  fervently  exclaimed  one  of 
the  temperance  spellbinders  in  a  recent  cam- 
paign for  local  option,  "if  all  the  saloons  were 
at  the  bottom  of  the  sea,  what  would  be  the 
inevitable  result?" 

And  from  the  rear  came  the  answer,  "Lots 
of    people    would    get    drowned." — Blackton's. 

She'd  Like  It 

"Little  boy,  what  would  your  mother  say  if 
she  saw  you  smoking  that  cigarette?" 

"She'd  be  tickled  to  death,  mum — she's  stone 
blind  \"— Tit-Bits. 

je 
Couldn't  Use  Tacks 

"I  can't  understand  about  this  wireless 
telegraphy,"  said  Mrs.  Wunder. 

"Why,  it  is  as  plain  as  day,"  said  Mr.  Wun- 
der. "They  just  send  the  messages  through  the 
air  instead  of  over  wires." 

"I  know  that,"  said  she,  "but  how  do  they 
fasten  the  air  to  the  pohs?"— Baltimore  Amer- 
ican, 

Not  the  Same  Thing 

"A  GREAT  deal  of  what  we  call  pleasure  is 
largely  imaginary,"  said  the  ready-made 
philosopher. 

"I  suppose  so,"  replied  the  man  who  was 
working  on  his  automobile. 

"Now,  wouldn't  you  like  to  be  able  to  take 
a  long  ride  without  having  to  worry  about 
speed  limits  or  spark-plugs  or  tires  or  any- 
thing at  all?" 

"I  should  say  so!" 

"Well,  here's  a  street-car  ticket." — Washing- 
ton Star. 
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Too  Literal 

One  day  a  man  who  was  interested  in  social 
work  went  into  the  tenement  district,  and, 
wishing  to  see  a  certain  man,  but  having  only 
a  general  idea  as  to  where  he  lived,  ap- 
proached  a   small   boy    for   information. 

"My  boy,"  he  remarked  in  a  kind  and  gentle 
tone  to  the  youngster,  "can  you  show  me 
where  Mr.   Schmidtowitz  lives?" 

"Yes,  sir,"  was  the  quick  reply  of  the  boy, 
scenting  a  nickel  tip.  "Come  right  with  me, 
sir." 

With  this  the  boy  entered  an  adjacent  door- 
way, and  started  to  climb  the  difficult  stair. 
Up  four  flights  he  went,  the  visitor  breathlessly 
following,  and  finally  paused  at  an  open  door. 

"This  is  the  floor,  sir,"  said  the  boy,  wist- 
fully Idoking  for  the  coin.  "Mr.  Schmidt- 
owitz lives  in  there." 

"Looks  as  if  we  had  stacked  up  against  hard 
luck,"  remarked  the  visitor,  peering  into  the 
room.  "Mr.  Schmidtowitz  doesn't  appear  to 
be  here." 

"No,  sir,"  was  the  startling  rejoinder  of  the 
boy.  "That  was  him  settin'  down  on  the  front 
doorstep  wlivre  we  came  in." — Christian  En- 
deavor World. 

An  Unusually  Fine  Job 

From  a  Boston  paper  comes  the  story  of  an 
old  man  named  Bill  Herndon,  whose  pride  in 
his  son,  "Young  Bill,"  flourished  in  the  face 
of   every  discouragement. 


"Bill's  got  a  fine  job  now,"  the  old  man  an- 
nounced to  a  neighbor  one  morning;  "a  fine 
joT)!     Saving  money  fast." 

"What's  he  doing?"  asked  the  other  man. 

"He's  a  night  printer,"  Bill  answered.  "Oh, 
a  fine  job!  He  works  nights,  and  saves  his 
lodgin's,  and  then  he  sleeps  all  day,  and  saves 
his  food." — Youth's  Companion. 

For  Immediate  Use 

An  old  darky  walked  into  a  local  drug 
store  a  short  time  ago  and  asked  for  a  cent's 
worth  of  insect  powder. 

"What's  that?"  said  the  clerk;  "a  cent's 
worth  ?  Why,  that  wouldn't  pay  for  the  paper 
and  string  and  the  time  and  trouble  of  wrap- 
ping it  up." 

"Who  said  anything  'bout  wrappin'  dat  up?" 
§aid  the  darky.  "Ah  wants  you  to  take  dat 
powder  an  pour  it  down  ma  back." — Jests. 


Matter  of  Doubt 

A  VERY  small  man  sat  in  a  street-car  until 
he  became  tightly  wedged  in  from  both  sides. 
There  entered  a  large,  handsome  woman,  up- 
holstered to  the  minute.  She  took  the  strap  in 
front  of  the  small  man,  and  was  hanging  to  it 


W\P. 


in  discomfort  when  he  arose  with  a  flourish 
of  politeness  and  touched  her  arm. 

"Take  my  seat,  madam,"  he  said  with  a 
smile  and  a  bow. 

"Oh,  thank  you  very  much,"  she  replied,  and 
turned  toward  the  seat.  Then,  smiling  genially, 
she  added : 

"Where  did  you  get  up  from?" — Every- 
body's. 


A  Po^srerful  Man 

One  afternoon  a  negro  boy  about  fifteen 
years  old  was  proceeding  with  some  difficulty 
along  a  road  leading  into  the  city.  His  feet 
were  bound  up  in  immense  rolls  of  cloth. 
His  hair,  especially  that  of  the  top  of  the  head, 
seemed  to  be  a  bit  "mussed  up." 

"What's  de  matter?"  asked  a  friend. 

"Mah  foots  is  st)re,"  explained  the  boy. 
"Pap,  he  done  hit  me  on  the  haid  wif  his  ax, 
an'  I  was  standin'  on  some  ole  iron." — Lippin- 
cott's. 


Important  Detail 

"How  DO  you  want  your  waist  made?" 
"In  this  new  style.     I  want  it  to  look  as  if 
it  were  about  to  drop  off  me,  but  of  course  it 
mustn't." — Louisville  Courier  Journal. 


s  £ 


WIN  FIGHT  FOR  MONTICELLO 


The  Historic  Home  of 
Jefferson 
Although  Congressman  Levy's 
uncle  paid  but  twenty-seven  hun- 
dred dollars  for  the  estate,  the  rep- 
resentative sold  it  for  live  hundred 
thousand  dollars  because  of  its  his- 
torical significance. 


Mrs.  Martin  W.   Littleton, 
Who  Led  the  Fight  for  Mon- 

TICELLO 

She  wrote  a  brochure  under  a  pen 
name  to  start  a  nation-wide  cam- 
paign for  the  purchase  by  the  Gov- 
ernment  of  Thomas  Jefferson's 
home. 
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OUR  READERS 


Each  month  tJie  two  best  and  most  interesting  original  items  submitted  to  and 
published  in  this  department  unll  receive  the  first  prices  of  ten  dollars  each;  the 
three  second  best,  prizes  of  five  dollars  each;  and  the  five  third  best,  prises  of  two 
dollars  each. 

These  prises  mill  be  in  addition  to  the  regular  price  paid  for  such  material. 
Good  photographs  or  well-e.vecuted  drawings  add  to  the  value  of  your  item  and 
will  increase  its  chances  for  a  first  prise.  Items  not  winning  prises  but  considered 
worthy  of  publication  will  be  paid  for  at  our  regular  rates.  There  is  only  one 
restriction  as  to  who  shall  compete:  Professional  writers  are  not  eligible.  You 
need  not  be  a  subscriber  to  compete. 

Enclose  return  postage  if  you  desire  to  have  your  contributions  returned. 

Address  all  communications  to  Technical  World  Magazine,  "Made  by  Our 
Readers"  Department,  Chicago. 


(Second  Prize,  Five  Dollars) 

SIPHON  AT  THE  WASHTUB 

/^URS  is  one  of  the  houses  not  yet 
equipped  with  stationary  tubs,  and 
the  heavy  lifting  incident  to  carrying  out 
and  emptying-  the  water  added  greatly 
to  the  burden  of  wash  day.  Now,  how- 
ever, we  have  solved  the  problem,  and  a 
simple  siphon  takes  the  place  of  a  lot  of 
energy. 

To  bring  the  hose  into  the  laundry  it 
was  necessary  in  our  case  to  cut  a  hole 
in  the  wall,  but  usually  it  would  be  neces- 
sary only  to  run  it  in  through  the  door 
or  a  window.  The  nozzle  end  of  the 
hose  is  put  in  position  to  water  the  grass, 
but  is  held  high  by  an  arbor  or  a  tree 
branch.  From  the  indoor  hydrant  the 
hose  is  filled  with  water,  and  is  then  un- 


screwed and  dropped  into  the  tub  to  be 
emptied.  The  laundress  then  lowers  the 
nozzle  end  to  the  ground,  so  that  it  will 
be  lower  than  the  end  in  the  tub,  and 
immediately  the  siphon  begins  to  act. 
The  suction  is  so  great  that  scarcely  a 
teacup  of  water  is  left  in  the  tub. 

Lois  M.  Clancy,  Claremont,  California. 


Emptying  the  Tub  with  an  Elongated  Siphon 
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The  Blast  Both  Excavates  and  Breaks  Up  the  Rock 


(First  Prize,  Teh  Dollars) 

SCAFFOLD  FOR  QUARRY 
DRILLING 

'HE  old  method  of  drilling  from  the 


surface  downward  into  ledges  in 
quarries  which  have  been  opened  up  to 
present  a  face  of  thirty  feet  or  more, 
either  by  the  use  of  well  drills  or  other 
methods  of  drilling,  then  blasting  and 
following  with  quarrying  off  to  prepare 
for  another  blast  is  a  very  expensive 
operation.  I  conceived  an  idea  and  put 
into  operation  a  plan  whereby  the  stone  was  more 
uniformly  broken  and  the  expense  of  quarrying 
after  a  shot  was  eliminated. 

I  suspended  a  scaffold  from  the  top  of  the 
quarry  by  means  of  blocks  and  cables  on  which 
two  men  could  work  and  which  could  be  raised 
or  lowered  against  the  face  of  the  quarry,  allow- 
ing them  to  work  there  instead  of  on  the  surface. 

By  the  use  of  an  air  drill,  the  drilling  was  done 
from  the  scaffold  into  the  face  of  the  quarry 
downward  at  an  angle.  Holes  were  drilled  at 
proper  distances  from  each  other  ten  feet  deep. 

As  holes  were  drilled,  they  were  immediately 
loaded  from  the  same  scaffold  and  connected  with 
wires,  so  that  when  all  drilling  is  completed,  all 
loading  and  connections  are  also  finished.  The 
stone  is  well  broken  on  the  floor  of  the  quarry 
for  immediate  handling. 

Robert  S.  Campbell,  Straw  Plains,  Tennessee 


SANDPAPER  FOR  POTS 

/^NE   of   the   greatest   bugbears   of   the   busy 

housewife  is  the  washing  of  pots,  pans,  and 

kettles,  and  it  cannot  be  denied  that  it  is  a  tire- 


some and  disagreeable  task  when 
the  utensils  are  greasy  and  sticky, 
and  when  the  ordinary  cleansing 
powders  and  soaps  do  not  seem 
to  possess  proper  efficacy.  The 
situation  may  be  relieved  and 
time  and  patience  saved  if  there 
is  a  piece  of  sandpaper  handy, 
for  it  acts  like  magic  in  remov- 
ing all  sticky  and  stubborn  ma- 
terial. Consequently,  the  wise 
housewife  will  provide  herself 
with  sandpaper  for  this  very 
purpose.  This  material  of 
medium  coarseness  may  be  ob- 
tained at  any  hardware  store.  Purchase 
several  sheets,  cut  them  into  pieces  about 
two  inches  square,  and  put  them  in  some 
convenient  place  where  they  will  be  ready 
for  use.  Of  course,  a  piece  of  the  sand- 
paper cannot  be  used  a  second  time,  but 
the  expense  is  trifling.  In  most  com- 
munities large  sheets  containing  almost 
a  square  foot  of  paper  are  sold  for  a 
few  cents  a  dozen  sheets. 

Almon  I.  Godfrey,  Holland,  Mich. 


•  Drilling  from  the  Scaffold  on  the 
Quarry  Face 
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Turning  Waste  into  Revenue 

These  little  wooden  blocks  arc  mailed  as  samples  to  firms  which  might  be  able 

to  use  them. 


(Third  Prize.  Two  Dollars) 

TO  UTILIZE  WASTE  LUMBER 

IN  all  wood-working-  plants  there  is  a 
large  amount  of  waste  material  in  the 
form  of  blocks,  sticks,  and  small  pieces 
which  are  generally  burned  as  scrap.  In 
these  days  when  we  hear  so  much  about 
conservation  and  efficiency,  the  wide- 
awake concern  is  casting  an  eye  about  for 
some  useful  outlet  for  just  such  waste 
pieces.  For  a  long  time  now  my  firm  has 
been  baling  shavings  and  burning  saw- 
dust and  blocks.  Recently  it  has  been  send- 
ing samples  of  waste  blocks,  such  as  shown 
in  the  illustration,  to  various  concerns 
making  mousetraps,  toys,  etc.  In  this 
way,  much  valuable  material  which  would 
otherwise  be  burned  is  being  utilized  by 
concerns  who  have  been  sawing  up  good 
lumber  for  just  such  blocks. 

H.  R.  Calvert,  Medina.  Ohio. 


(First  Prize,  Ten  Dollars) 

WATER  PRESSURE 
CLEANS  DRAIN 

IT  sometimes  happens  that  the 
drainpipe  of  the  kitchen  sink 
becomes  clogged  below  the  trap, 
so  that  poking  at  it  with  a  wire 
is  ineiTectual.  The  obstruction 
can  usually  be  dislodged  in  the 
following  manner : 

Take  a  piece  of  thick  leather 
large  enough  to  cover  all  the 
holes  in  the  sink  plate.  Remove 
the  nozzle  from  the  garden  hose. 


and  cut  a  hole  in  the 
center  of  the  piece  of 
leather  slightly  smaller 
in  diameter  than  the 
threads  the  nozzle  was 
unscrewed  from.  Insert 
the  threaded  end  of  the 
hose  terminal  into  the 
hole  in  the  leather  and 
screw  it  in  as  far  as  it 
will  go. 

To  use  it,  simply  lay 
the  leather  over  the 
perforated  sink  plate 
and  hold  it  down  tight. 
As  the  pressure  in  most  water  mains  is 
from  twenty  to  seventy  pounds  per 
square  inch,  it  is  obvious  that  if  no  water 
is  allowed  to  leak  from  under  the  leather, 
this  pressure  will  accumulate  against  the 
plug  in  the  pipe,  which  will  go  through 
to  the  sewer  as  though  shot  from  a 
gun. 

Clarence  W.  Carroll.  Rochester,  New  York. 


GARDEN  HOSE 
FROM  OUT5IPE 
WATER  FAUCET 


HOSE 


^CREW'THFEAPS       'LEATHER 


Foiling  the  Plumber 

When  the  drain  seems  hopelessly  stopped  this  little  trick  will  remedy 

the  trouble  at  once. 


SHUTTER 


MAKE  AND 
BREAK  CONT. 


SHUTS  OFF  THE  ENGINE 
When  the  pump  stops  working,  the  engine  is  automatically  shut  off. 


(Second  Prize,  Five  Dollar*) 

STOPS  THE  ENGINE  AUTO- 
MATICALLY 

/^N  a  forty-acre  walnut  ranch  in  the 
San  Joaquin  Valley,  California,  we 
had  a  distillate-driven  gas  engine  and 
centrifugal  pump  for  irrigation  purposes, 
and  were  troubled  by  the  breaking  of  the 
belt  or  by  the  loss  of  the  priming  of  the 
pump,  which  caused  the  engine  to  race 
dangerously  in  spite  of  its  governor.  So 
I  planned  the  device  as  outlined  in  the 
accompanying  sketch. 

To  start  the  engine,  the  contact  of  the 
two-point  switch  was  thrown  to  1,  and 
the  engine  started.  When  the  water  dis- 
charged from  the  outlet  pump,  the  shut- 
ter there  was  raised,  closing  the  contact 
at  T.  The  two-point  switch  would  then 
be  thrown  to  2.  Any  interruption  of  the 
flow  of  water,  due  to  failure  of  the  belt 
or  loss  of  the  priming,  would  cause  the 
shutter  to  fall,  open  the  circuit  of  ignition 
at  T,  and  stop  the  engine. 

This  device  saved  us  many  a  long  run 
across  the  orchard  when  our  engine  mis- 
behaved. 

George  K.  Bainbridge,  San  Francisco,  California. 
(Third  Prize,  Two  Dollars) 

FRUIT  PICKER  HAS  CHUTE 
A  NEW  invention  for  picking  fruit 
^^  rapidly  without  a  ladder  has  been 
devised  and  put  to  use  in  harvesting  this 
season's  crop  by  a  Maryland  fruit 
grower.  It  consists  of  a  flexible  tubular 
chute    attached    to    a    sectional    bamboo 


pole,  having  at  its  upper  end  a  hoop 
peculiar  shape  with  a  \^- 
shape  device  in  it  to  pick 
the  fruit.  The  chute, 
which  is  of  light  fleece- 
lined  canvas,  carries  the 
fruit  down  without  a 
bruise.  The  entire  con- 
trivance weighs  only  about 
five  pounds  and  is  easily 
handled  by  an  experienced 
picker.  In  fact,  the  claim 
is  made  by  the  inventor 
that  the  new  device  will 
pick  several  times  the 
quantity  of  fruit  in  a  given 
time  as  compared  with  the 
old  way  of  using  ladder 
and  baskets. 


of 


Lester  L.  Sargent, 

Washington,  District  of  Columbia. 


The  Fruit  Drops 

Down   the  Bag 

Uninjured 


REPAIRING   THE  HOT-WATER 
BAG 

/^RDINARY  rubber  cements  are  al- 
most useless  for  repairing  rubber 
hot-water  bags.  Remembering  that  I 
had  repaired  single-tube  bicycle  tires 
with  rubber  or  brass  plugs,  I  tried  to  use 
them  on  leaking  rubber  bags,  and  was 
very  successful  in  rehabilitating  several. 
I  found  the  brass  plug  the  better.  Drop 
it  inside  the  bag  and  work  the  screw  end 
through  the  hole.  Instead  of  the  usual 
cap,  put  a  thin  nut  on  the  protruding 
plug.  The  resulting  repair  will  hold  in- 
definitely. 

R.  S.  Newlands,  Hamilton,  Canada. 
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(Third  Prize,  Two  Dollars) 

WEEDING  THE  LAWN 

rOR  weeding  the  lawn  I  have  made  a 

Httle  tool  out  of  two  steel 
plates,  a  handle  and  a  wire  rod 
attached  to  the  handle.  The 
plates  are  concave-convex,  fitted 
to  the  handle. 

To  use  it,  push  the  plates  into 
the  ground  outside  the  root  of 
the  weed,  rotate  it  back  and 
forth,  wrench  it  out  of  the 
ground,  and  push  the  weed  off 
with  the  wire  rod.  The  plates 
cut  out  a  small  core  of  the  soil, 
and  loosen  the  root  of  the  weed, 
so  that  it  is  easily  removed,  and 
the  plant  exterminated. 

Under  ordinary  circumstances, 
when  a  dandelion  root  is  cut  just 
below  the  sjirface,  several  plants 
spring  from  the  original  root. 

J.  A.  Ballard,  Galesburg,  Illinois. 
(Third  Prize,  Two  Dollars) 

WARNED  OF  THE 
OVERFLOW 

DEING  "flat  dwellers"  in  a  flat 
not  entirely  modern,  we  were 
continually  annoyed  by  having 
the  "drip  pan"  for  our  refriger- 
ator overflow  on  the  floor.  To 
make  an  alarm  for  it,  a  cheap 
bicycle  bell  of  the  push-button 
variety  was  bolted  to  an  ordinary 
strap  hinge,  which  in  turn  was 
bolted  to  the  pan  itself  on  the 
outside.  A  float  was  made  by 
ging  up  the  holes  in  a  condensed  milk 
can,  ten-cent  size,  and  fastening  it  to  a 
slender  hardwood  stick  by  means  of  a 
loop  of  tin  soldered  on  the  side.  This 
float  was  then  fastened  with  small  bolts 
to  the  upper  end  of  the  hinge  in  such  a 
way  that  when  the  water  rose  in  the  pan 
the  button  of  the  bell  would  be  pushed 


HINGE 
BICYCLE  BELL- 


CROSS  SECTION, 
OF  PAN 


and  an  alarm  given.  Wedge-shaped 
blocks  were  used  in  fastening  the  float 
to  the  hinge  to  make  adjustment  of  the 
point  to  which  the  water  must 
rise  in  the  pan  before  the  button 
would  be  pressed.  The  cost  of 
the  alarm  was  about  thirty-five 
cents. 

The  ordinary  consumption  of 
ice  in  our  flat  was  such  that  the 
pan  was  full  every  night  at  about 
eleven  o'clock.  If  it  had  been 
forgotten  the  bell  warned  of  the 
fact  before  the  whole  family  had 
retired. 

R.  R.  Waddell.  St.  Louis.  Missouri. 
(Third  Prize.  Two  Dollars) 

FRUIT-JAR  HOLDER 

DY  using  this  handy  fruit-jar 
holder,  the  housewife  may 
sterilize  her  fruit  jars  with  boil- 
ing water  and  fill  them  with  hot 
fruit  without  burning  her  hands. 
She  need  not  touch  the  glass  or 
hold  it  with  a  cloth.  The  holder 
consists  of  a  strap  of  galvanized 
iron  fastened  to  two  hard- wood 
handles,  as  shown  in  the  illustra- 
tion. Such  a  firm  grip  is  secured 
on  the  jar  that  the  cover  may  be 
easily  screwed  on  or  off  with  the 
ordinary  jar-cover  wrench.  , 
Ordinarily  there  is  no  danger 


To  Exterminate 

THE  DANDEUON 


plug-    ^Jr^^^  "^ 


Before  the  Drip  Pan  Runs  Over  It  Rings  the  Little  Bell 


When  the  Housewife  Uses 

This    Holder   She  Never 

Burns  Her  Fingers 


of  breaking  the  jar  by  holding  the  han- 
dles too  tightly,  as  they  are  large 
and  of  wood.  In  our  household 
we  had  no  trouble. of  that  sort  in 
spite  of  an  unusually  big  canning 
season. 

Leonard  Kredell,  Cleveland,  Ohio. 


6C9 


610 


TECHNICAL   WORLD   MAGAZINE 


(Second  Prize,  Five  Dollars) 

USING  ALL  THE  COLD 

I  HAVE  materially  increased  the  efficiency  of 
my  refrigerator  by  the  addition  of  a  cooling- 
coil  through  which  the  waste  water  from  the 
melting  ice  must  pass  on  its  way  to  the  pan  or 
drain.  It  occurred  to  me  that  the  temperature 
of  this  water  when  it  comes  from  the  ice  is  nearly 
the  same  as  the  ice  itself. 

In  place  of  the  large  tin  tube  which  formerly 
carried  the  waste  water  through  the  lower  com- 
partment of  the  refrigerator,  I  fitted  a  very  long 
coil  of  quarter-inch  copper  tubing,  as  shown  by 
the  accompanying  sketch,  and  fastened  it  firmly 
to  the  rear  wall  of  the  compartment  with  straps 
soldered  to  the  lining  of  the  box.  To  prevent  the 
possible  stopping  of  the  flow  of  water  by  impuri- 
ties in  the  ice  choking  the  small  bore  of  the  tube, 
I  soldered  a  very  fine  wire  mesh  strainer  over 
the  entrance  to  the  waste  tube.  This  tubing  is 
always  chilled  by  the  flow  of  ice-cold  water 
through  it,  and  it  in  turn  chills  the  air  in  the  lower 
compartment.  Thus  a  marked  economy  in  the 
amount  of  ice  consumed  is  effected. 

Georgre  Hallock,  New  York  City. 


Making  the  Corn  Grow 
This  experimental  hill  is  sixteen  feet  tall. 

PRODUCT  OF  INTENSIVE 
FARMING 

VV/HEN  this  picture  was  taken,  on 
^  July  thirtieth,  our  corn  had  reached 
a  height  of  sixteen  feet  and  was  still 
growing  at  the  rate  of  about  two  inches 
a  day.  Some  weeks  during  its  growth 
it  gained  thirty  inches  in  height.  The 
seed  is  a  Southern  variety  and  the  earth 
is  underlaid  with  stable  manure,  irrigated 
twice  a  day.  A  vessel  about  the  size  of 
a  barrel,  two-thirds  full  of  the  fertilizer, 
is  used  as  a  filter  for  the  water.  It  is 
buried  in  the  ground  close  by  and  has  a 
hole  in  the  bottom  for  the  water  to  empty 
through,  under  the  corn.  The  combina- 
tion of  the  fertilizer  and  the  irrigation 
was  responsible  for  the  tremendous 
growth. 

W.  A.  Woolson,  Mount  Vernon.  Ohio. 


The  Ice  Water  Drip  Runs  Down  the  Copper  Coil 
AND  Absorbs  a  Great  Amount  of  Heat 
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From  Dinner  Pail 
to  Drafting  Table 

One  year  ago  a  young  man  in 
an  Iowa  town  was  working  as  a 
machinist's  helper  at  $1.75  a  day. 
Now  he  is  a  Draftsman  in  the 
offices  of  a  large  manufacturing  con- 
cern at  a  salary  of  $1200.00  a  year. 
The  American  School  of  Correspondence 

.  trained  him  for  this  position. 

^  Here  is  your  opportunity  to  get  the  training  you  need  to  hold  down  a  similar  job  and  earn 
big  money— $100.00  to  $250.00  per  month  paid  to  expert  draftsmen.  Our  easy,  practical  method 
will  teach  you  ARCHITECTURAL  DRAFTING.  STRUCTURAL  DRAFTI>fG  or  MECHAN- 
ICAL DRAFTING  in  a  few  months.  You  will  receive  expert  Individual  Instruction  in  the  course  you  select.  All  draft- 
ing instruments  and  materials  supplied  absolutely  at  cost.  Also  big  four  volume  Cyclopedia  of  Drawing  sent  free  if  you 
enroll  now.  Drafting  is  the  foundation  of  all  engineering  professions.  Prepare  yourself  for  a  real  man's  work.  This 
special  offer  is  made  by  the  greatest  non-resident  educational  institution  in  the  world — a  school  whose  eruaranteo  ia 
backed  by  seventeen  years  of  successful  teaching  by  correspondence.    Just  sign  and  mail  the  coupon. 

Library  Free 

A  $20.00  Cyclopedia  of  Drawing  is  included 
absolutely  free  in  this  special  limited  offer. 
Four  big  volumes  as  illustrated  below.  The 
only  work  which  thoroughly  covers  MECHAN- 
ICAL, STRUCTURAL  and  ARCHITEC- 
TURAL DRAFTING.  Worth  many  times 
$20.00  to  any  drafting  student.  Not  only  will 
you  receive  the  best  expert  instruction,  but 

you  will  have  these  books  handy  for  reference  at  all  times 
— they  will  answer  all  your  questions  authoritatively  and 
promptly.  Just  think  of  it — four  big  volumes  bound  in 
half  red  morocco,  gold  stamped,  1,720  pages,  7x10  inches, 
1,037  illustrations,  page  plates,  diagrams,  designs,  etc., 
furnished,  free,  if  you  enroll  now  under  this  special 
limited  offer. 

Drafting  Outfit  at  Cost 

The  complete  Draftsman's  Outfit,  exactly 
as  illustrated,  consists  of  imported  German 
silver  drawing  instruments  in  morocco  case; 
20x25  inch  drawing  board;  ebony  lined  mahog- 
any T-square;  transparent  triangles;  German 
silver  protractor;   French  curve;    triangular 

boxwood  scale;  waterproof  ink:  pencil:  erasers:  shield; 
pencil  pointer:  handmade  drawing  paper  and  thumbtacks. 
Instruments  made  by  largest  and  most  reliable  manufac- 
turer and  guaranteed  accurate.    This  complete  outfit, 
offered  by  many  dealers  at  from  $15  to  $18,  will  be  furn- 
ished to  you  at  $6.40  per  set. 

Just  Mall  the  Coupon 

Accept  this  great  offer  now — today!     It 
never  has  and  never  will  be  equalled.    You 

fet  the  $20  Cyclopedia  of  Drawing  absolutely 
ree  of  charge  and  the  Draftsman's  Outfit 
at  cost.  Don  t  miss  this  opportunity.  Your 
whole  future  may  depend  upon  whether 
you  fill  in  and  mail  the  coupon.  It  will  only 
cost  you  a  stamp  to  investigate.  It  may 
mean  success  and  a  big  future  for  you. 

American  School 
L  of  Correspondence,  Chicago.  USA. 
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DID  BCDZE  EVER 
DO  YOU  ANY  GCDD? 

What  Industry  Has  to  Say  to  Alcohol 


IN  the  form  of  a  blazing-  electric  sign, 
these  words  challenge  the  night  shift 
"checking-  in"  at  the  Illinois  Steel 
Company's  g-reat  plant  in  South  Chi- 
cago: "Did  booze  ever  do  you  any 
good  ?" 

The  question  may  be  inelegantly  put ; 
but  it  strikes  every  man  who  enters  the 
great  gate  of  the  steel  mills  a  smashing 
blow  in  the  face.  In  other  words,  it  pro- 
duces exactly  the  effect  desired  as  noth- 
ing else  could.  Under  this  leading  ques- 
tion over  the  door  of  the  steel  plant  are 
two  others  equally  significant:  "Did 
booze  ever  help  you  get  a  better  job?" 
"Did  booze  ever  contribute  anything  to 
the  happiness  of  your  family  ?" 

The  majority  of  working  men  are 
probably  addicted  to  the  use  of  alcohol; 
not  necessarily  to  an  immoderate  degree, 
but  to  a  degree  sufficient  to  class  them  as 
regular  drinkers.  Such  men  look  for- 
ward to  the  end  of  their  night's  or  day's 
labor  as  a  period  of  pleasing  recreation 
in  a  nearby  saloon.  But  those  words 
over  the  gate,  with  their  suggestion  that 
a  man  who  drinks  may  be  the  poorer  for 
it — poorer  as  a  worker,  as  a  job  getter, 
as  a  family  provider— must  set  Tiini  to 
thinking,  if  he  is  anything  more  than  a 
sottish  brute.  The  worker — sweating  in 
that  atmosphere  of  sulphurous  fumes,  in 
that  glare  of  threatening,  leaping,  lurid 
flame,  in  the  breath  of  heat  so  scorching 
as  almost  to  sear  the  unprotected  eyeball, 
with  his  throat  parched — cannot  help 
longing  for  some  cooling  refreshment; 
but  he  has  very  likely  thought  too  long 
of  whisky  and  other  strong  liquors  as 
synonymous  with  "cooling  drinks".  If 
he  has,  those  words  over  the  doorway, 
greeting   him   as   he   entered,    are    still 
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awaiting  him  as  he  emerges  into  the  gray, 
foggy  dawn — a  fog  more  of  smoke  than 
of  lake  mist. 

The  sign  lights  his  path.  Now  it  is 
more  of  a  warning  than  a  challenge. 
"Did  booze  ever  do  you  any  good  ?"  may 
stay  his  step  and  send  him  home-  instead 
of  saloon-ward. 

Industry  has  discovered  that  it  cannot 
afford  to  employ  men  who  drink.  In 
scores  of  big  plants  in  this  country  the 
use  of  alcoholic  beverages  means  dis- 
missal. In  such  corporations  as  the  In- 
ternational Harvester  Company,  the  Pull- 
man Company,  the  Standard  Oil  Com- 
pany, the  Edison  Company,  drinkers  are 
not  wanted.  Just  as  slavery  vanished 
in  the  Northern  States  long  before  our 
great  Civil  War  because  the  institution 
was  not  profitable,  so  alcohol  must'vanish 
from  the  factory,  the  mill,  and  the  office 
because  alcohol  and  industry  can  no  more 
be  friends  than  can  fire  and  water. 

Technical  World  Magazine  begins 
1915  auspiciously.  The  opening  article 
of  the  opening  number  of  the  year  will 
be  a  big  article  written  by  two  calm,  dis- 
passionate experts  of  national  reputation 
on  "Why  Industry  Cannot  Afford  Alco- 
hol". 

Under  our  present  system  of  capital- 
istic production,  it  would  be  hard  for  the 
nation  to  forbid  the  employer  laying 
down  a  rule  which  would  assist  his  busi- 
ness and  at  the  same  time  work  no  hard- 
ship to  his  employes.  It  would  likewise 
be  hard  on  the  Government  if  it  were 
not  permitted  to  make  improvements 
which  would  be  of  help,  both  directly 
and  indirectly,  to  all  the  citizens  of  a 
commonwealth.  For  instance,  in  one  of 
the  greatest   agricultural   States  of  the 
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Quality 

Is 
Economy 


UNIVERNISH 

The  One  Varnish 
For  All  Purposes 


It  is  waterproof 

Hot-waterproof 

Salt-waterproof 

Hot-dish-proof 

Alkaliproof 

Alcoholproof 

Ammoniaproof 

Dry  -weatherproof 

Cold-weatherproof 

It  does  not  thicken 

in  the  can 

It  does  not  clog 

the  Painter's  brush 

It  works  easily 

It  flows  out  smooth 


The  Varnish 
That  Lasts 
Longest 


Murphy  Varnish  Company 

FRANKLIN  MURPHY.  President 

Associated  with  Dougall  Varnish  Company,  Limited. 
Montreal.  Canada 


NEWARK 

AND 
CHICAGO 
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Union  there  are  tens  of  thousands  of 
miles  of  telephone  wire.  The  greater 
proportion  of  the  people  obtaining  service 
through  this  immense  system  live  in  the 
rural  districts.  In  a  service  so  vast,  with 
summer  gales,  winter  blizzards,  spring 
freshets,  or  the  ordinary  disasters  to 
which  all  apparatus  is  subject,  repairs 
must  necessarily  be  made  with  more  or 
less  frequency.  It  is  for  the  benefit  of 
the  people  of  the  State  as  a  whole  that 
telephone  communication,  upon  which 
business  deals  frequently  depend,  should 
tend  toward  perfection.  This  forward- 
looking  State,  realizing  this,  has  insti- 
tuted a  school  of  telephone  engineering, 
with  headquarters  at  its  agricultural  col- 
lege, for  the  benefit  of  the  farmers. 

Society  permits  a  State  to  appropriate 
money  for  such  a  purpose  as  this,  and  no 
one  objects — no  one  objects  either  to  a 
thousand  other  regulations  established 
by  law  which  have  to  do  with  our  every- 
day life.  Apropos  of  this  you  will  find 
an  article  on  the  telephone  engineer- 
ing school  in  January  Technical  World, 

And  speaking  of  regulations  brings  to 
mind  the  great  Krupp  gun  works,  where 
the  men  are  under  discipline  of  a  strict- 
ness probably  unknown  in  any  manufac- 
turing plant  in  the  United  States.  Re- 
sults in  these  huge  ordnance  mills  show 
the  value  of  minute  regulations  for  work 
and  conduct.  The  Krupp  gun  works 
have  supplied  the  best  fighting  machinery 
for  the  most  efficient  army  the  world  has 
ever  seen.  The  advocate  of  a  worker's 
"right  to  drink"  may  triumphantly  de- 
clare that  these  great  achievements  have 
been  wrought  by  a  drinking  nation.    But 


is  Germany  actually  so  firmly  in  the 
grasp  of  alcohol  as  we  imagine?  Secre- 
tary of  the  Navy  Daniels  issued  his 
famous  order  requiring  total  abstinence 
in  the  United  States  Navy  only  after  hav- 
ing discovered  that  there  were  nearly 
fifty  times  as  many  admissions  to  the  hos- 
pital for  alcoholism  in  the  American  navy 
as  in  the  German  navy.  And  now  even 
the  "moderate"  drinking  of  beer  is^  being 
tabooed  by  the  German  authorities.  But 
no  matter  what  your  viewpoint  may  be 
on  the  liquor  question,  you  will  doubtless 
be  interested  in  an  article  on  the  Krupp 
works  which  will  appear  in  the  January 
issue.  This  article  will  tell  how  the  big 
siege  guns  are  made — how  the  plant  is 
organized — an  inside  story  superbly  illus- 
trated with  photographs. 

There  is  a  man  out  in  our  great  North- 
west who  owns  a  half-acre  of  land.  He 
wanted  to  till  that  land  and  have  his 
dwelling  on  it  too.  So  he  did  what  few 
people  seem  to  have  the  courage  to  do — 
built  the  smallest,  instead  of  the  largest, 
house  possible.  The  produce  this  man 
raises  on  his  little  plot  practically  pays 
all  his  living  expenses.  This  shrewd 
vegetable  farmer  is  one  of  those  in- 
genious men  who  have  helped  to  make 
the  great  West  what  it  is.  Incidentally, 
this  plan  of  small-scale  farming  was  not 
evolved  under  the  influence  of  alcohol. 
An  account  of  this  man  and  his  enterprise 
will  appear  in  January  Technical 
World. 

You  will  find  scores  of  other  articles 
in  January  Technical  World  which  will 
interest  you,  make  you  more  efficient, 
and  stimulate  you  as  alcohol  never  could. 
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riNTERNATIONAL  CORRESPONDENCE  SCHOOLS"! 


$2  a  DAY-or  $2  an  HOUR? 

Which  will  it  be?  The  difference  is  only  a  matter  of 
training.  The  man  who  works  with  his  hands  will  always 
be  an  order-taker.  He  will  take  orders  from  the  man 
who  knows  how  to  use  his  brains. 

What's  ahead  of  you  ?     Are  yOU  going  to  be  an  order-gfivcr  or  an  order-taker  ? 
Are  you  going  to  be  paid  for  what  your  brains  knOW  or  for  what  your  muscles  can  do? 

The  International  Correspondence  Schools  can  qualify  you  to  be  an  order-giver.     ^^ 
They  can  help  you  to  a  better  job  by  giving  g/.♦/.J♦wj^*wig.*.^:^^^v.v♦.vv>J'.AyA^^^^^ 

you  the  training  that  the  better  job 
requires.  They  can  help  you  to  earn  more 
money.  They  can  help  you  to  a  more 
congenial  position  and  send  you  to  work  in 
the  morning  chock  full  of  ambition  and 
determination. 

For  24  years  the  I.  C.  S.  heme  been  tdding 
men  just  like  you  to  rise  to  positions  where 
salaries  are  larger  and  opportunities  greater. 
Every  month  more  than  400  men  of  all  occu- 
pations voluntarily  report  better  jobs  and 
more  money  as  a  result  of  L  C.  S.  training. 

Mark  the  Coupon 

Successful  men  in  every  city  and  every 
town  trace  their  success  to  the  day  they 
marked  the  coupon.   Start  your  real 


i 


BOX  1015,       SCRANTON.  PA. 

Explain,  without  further  obligation  on  tny  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X 


Saleatnanship 

Civil  Service 

Electrical  Engineer 

Railway  MaU  Clerk 

Elec  Lighting  Supt. 

Bookkeeping 

Electric  Car  Runnine 

Stenography  Jc  TTpewrttlng 

Electric  Wireraan 

Windo^v  Trimming 

Telephone  Expert 

Show  Card  Writing 

Architect 

lettering  &  Sl^n  Painting 

Building  Contractor 

Advertising 

Arehltrctural  Draftinun 

Commercial  lUnstrallne 

Structural  Engineer 

Industrial  Designing 

Concrete  Construction 

Commercial  Law 

Mechan.  Engineer 

Automobile  Running 

Mechanical  Draftsman 

Teacher 

Rcfrig-eratioQ  Kn^lneer 

English  Branches 

Civil  Engineer 

Good  English  fur  ETery  One 

Surveyor 

Agriculture 

Mine  Superintendent 

Poultry  Farming 

Metal  Mining 

PInmbing  &  fistesm  Fitting 

LoeomotlTe  Fireman  k  Eng. 

Sheet  Metal  Worker 

Stationary  Engineer 

lisTlgsUan                 Spanish 

Textile  Manufacturing 

Langna(«s                  Freneh 

Gas  Engines 

Chemist                    German 

Name. 


PresentOccupation- 
I      Street  and  No. 


I     City Statf  .     I 
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ARCHERY  IN  WAR  TIME 


IT  is  a  curious  fact  that  at  the  very 
moment  when  the  warring  millions 
of  Europe  were  in  their  first  death 
grapple  with  the  most  modern  engines 
of  war,  the  gentle  and  ancient  sport  of 
archery  was  having  a  boom  which  took 
the  form  of  a  big  national  tournament 
and  brought  enthusiasts  from  all  over 
the  United  States,  the  event  being 
staged  at  Haverford,  Pennsylvania,  a 
suburb  of  Philadelphia. 

Archery  is  splendid  exercise  for  men 
and  women,  and  calls  for  considerable 
strength  and  skill  although  the  be- 
ginner is  able  to  get  a  great  deal  of 
satisfaction  from  the  sport.  By  grad- 
ually increasing  the  size  of  the  bow  the 
muscles  of  the  arms  can  be  developed 
in  a  remarkable  way.  No  special 
grounds  are  required  for  a  tournament 
or  a  contest,  and  the  bows,  arrows,  and 
other  accouterments  are  not  expensive. 
The  target  distance  for  men  is  sixty 
yards  in  the  national  meet ;  for  women, 
forty  yards.     Six-foot  bows  and  two- 
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Wielding  the  Standard  Tournament  Bow  in 
Skilful  Style 


foot  arrows  are  used  by  both  the  men 
and  women  contestants. 
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TorcK 


Prest-O' 

For  Soldering  and  Braz- 
in£  Aluminum.  Steel, 
Copper   and    Brass. 

SAFE  -  ECONOMICAL  -  CONVENIENT 


vice  supplants  the  gasoline  blow 

lor  to  it  for  every  purpose.     Prcit- 

;r,  costs   less  to  buy   and  less  to 

in  concentrated   flame,  does   not 

iind  will    not  blow   out.     Needs  no 

ly  available,  no  timfe  wasted  wailini! 


This  inexpens 
torch,  and  is  far  su 
O-Torch  is  safer, 
operate.     Gives 
oxidize   the  me 
pumping  up,  i 
for  gas  to  getn^nle 

The  Pr 
C,  as  illu»tJL-   _.  - 
ordinarj^yP  Prest  O-Lite. 

WrBBor  name  of  nearest  place  where  you 


)-Torch.  Style  A,  sells  for  75  cents:  Syie 
J,  $2.25.      It   can   be   attachci4^ny 


Cthe  Prg 
THE 
822  S 


i-Torch. 


THE  PREST-O-LITE  COMPANY.  Inc. 
822  Speedway IndianapolU.  Ind. 


Improve  Your  Camera-Work 

by  reading 

Photo-Era  Magazine 

The  leading  photographic  monthly  for  busi- 
ness or  pleasure.  Famous  writers  and  pho- 
tographers contribute  exclusive  features. 
Superb  halftone  reproductions  illustrate  the 
best  of  the  world's  photo-art.  Guaranteed 
advertisements.     Sample  copy  on  request. 

For  the  professional  and  advanced  amateur  there  is  a 
wealth  of  vital  interest  and  practical  a-ssistance. 

For  the  begrinner  are  provided  a  correspondence- 
department;  print-criticism;  technical  data  of  every  illus- 
tration; monthly  exposure-table;  $26.50  in  monthly  prizes 
for  photographs;  separate  competitions  for  beginners  and 
advanced  workers. 

The  Offer  of  the  Year 

Photo-Era,  one  year $1.50l     Both  for 

Pictorial  Landscape-Photography     .      1.50  >' 

By  Paul  Lewis  Anderson  jo  nn 

Pictorial  Landscape-Photography,  now 
nearing  completion  serially  in  Photo-Era  Mag- 
azine, without  doubt  constitutes  the  most 
important  of  recent  contributions  to  the  liter- 
ature of  the  camera.  There  is  no  clearer  or 
more  readable  statement  of  the  subjective 
side,  subjective  technique  and  technical 
methods  of  this  modern  trend  in  outdoor-pho- 
tography; it  is  a  book  which  every  camera- 
user  should  possess. 

Large  octavo,  7x9>i  inches,  cloth-bound,  printed  on 
heavy  antique  paper  with  fourteen  superb  full-page 
plates. 

Send  all  orders,  with  remittance,  direct  to 

PHOTO -ERA  MAGAZINE 

382  Boylston  Street  Boston,  U,  S.  A. 


WHERE  MONEY 
EARNS  35% 


Why  not  put  your  money  where  it's  safe  abso- 
lutely, and  where  Income  is  greater  than  from 
stocks  of  leading  banks?  The  average  yearly  In- 
come of  621  American  Stock  Fire  Insurance  Com- 
panies is  shown  by  statistics  to  be  35%.  Forty-six 
of  these  companies  earned  65%%,  while  ten  of  the 
wealthy  "old  timers"  show  percentages  of  72  2-5. 
Xo  business  in  the  world  protects  stockholders  with 
such  legislative  bulwarks,  and  such  earnings  as 
above  appeal  to  every  wise  Investor  in  the  land. 

The  European  War  has  brought 
great  changes.  Untold  millions  of 
premium  dollars  that  have  hither- 
to gone  abroad  will  now  remain 
here  to  go  as  profits  to  American  lines.  Practically 
all  the  great  foreign  concerns  have  stopped  writing 
"Surplus  line".  American  business  and  their  dis- 
comfiture Is  our  golden  opportunity  and  YOURS. 
Chicago,  through  force  of  habit,  but  for  no  valid 
reason,  has  been  side-tracked  and  self-divested  of 
Its  share  of  the  insurance  It  creates.  Less  than  1% 
of  the  four  hundred  million  dollars  of  premiums 
(Chicago  and  nearby)  ever  reaches  Chicago  banks 
as  deposits.  "Lesser-light"  insurance  cities  in 
Massachusetts,  New  Jersey  and  Connecticut  have 
long  been  abnormally  prosperous  through  local 
enterprises  these  deposits  have   financed. 


Big  Investment 
Opportunity 


Merchants  National  I 
Fire  Insurance  Co.  I 


The  Merchants  National  Fire 
Insurance  Co.  will  be  organized 
January  1,  1915.  It  will  be  an 
Illinois  Corporation,  and  made 
safe  by  most  stringent  laws.  Six  hundred  thousand 
dollars  (approximately)  will  be  the  capital  and 
surplus,  and  a  first  year's  business  of  three-quarters 
of  a  million  dollars  is  actually  In  sight.  Being  the 
first  big  local  company,  it  will  get  first  chance  at 
the  new  "Home  Business" — business  forced  to  be 
placed  here  to  the  extent  of  $29,000,000  in  premi- 
ums,  by  withdrawal  of  forelgrn  concerns. 

The  earnings  of  the  "Merchants  National"  at  the 
outset  should  certainly  equal  the  35%  average  of 
American  companies.  What  the  ultimate  earnings 
may  be  Is  convincingly  shown  in  our  literature. 
That  the  Merchants  National  will  be  a  phenomenal 
money-maker  is  a  statement  beyond  gainsaying. 
Prudent  Investors  everywhere  are  Invited  to  partici- 
pate in  this  great  investment  on  the  strength  of 
unquestioned   proofs. 


First  Issue 
Stock 


First  Issue  of  stock  is  being  rapidly 
taken  by  Investors  at  $25  per  share. 
This  pr'ce  will  be  raised  as  soon  as 
the  organization  is  complete,  so  act 
quickly  and  get  maximum  profits  from  your  invest- 
ment in  the  shares  of  this  new  company.  We  send 
statements  of  leading  men  which  cannot  fail  to 
convince   you. 

Look  into  this  at  once;  get  our  literature  now. 
Such  "gilt-edged",  "ground-floor"  opportunities  for 
fortune  bringirg  Investment  are  few  and  far  be- 
tween. 

Merchants  National  Fire  Insurance  Co. 


29  So.  La  Salle  St. 


Dept.  C 


Chicago 


BIG 


COMMISSIONS 
FOR  AGENTS 


Technical  World  Magazine  pays 
liberally  for  new  subscriptions.     Its 
inducements  are  most   attractive. 
Write  to-day  for  full  particulars  of 
our  terms  to  agents. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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"APOLLO  AND  THE   MUSES,"  by  Thorwaldsen.     Bas-relief,  ivory  finish,  10"x  5" 


TF  you  signify  that  you  are  a  lover  of 
^  beautiful  things,  by  accepting  the  cou- 
pon offer  below,  you  will  receive  abso- 
lutely FREE,  all  charges  prepaid,  the 
beautiful  bas-relief  shown  above,  ready  to 
hang  on  your  wall. 


The  mere  fact  that  you  want  this  exquisite  plaque  will  be  a  sign  to  us  that  you  are  the  kind 
of  reader  we  want  for  THE  CRAFTSMAN.  For  only  if  you  yearn  for  beautiful  things  for  your 
home,  beauty  in  your  surroundings,  beauty  everywhere,  will  you  enjoy  THE  CRAFTSMAN. 
Not  only  because  it  is  in  itself  a  thing  of  beauty — acclaimed  in  Europe  as  the  most  beautiful 
magazine  published — but  because  it  will  help  you  to  bring  beauty  into  your  home,  your  life,  and 
the  lives  of  others — so  that  you  too  will  call  it  "the   most   worth-while   magazine   in   America." 

Our  Architectural  Dept.  will  help  you  draw  the  plans  for  your  new  home. 
Our  Interior  Decorating  Dept.  will  help  you  decorate  it.  Our  Service  Dept.  will 
help  you  solve  your  home  problems.  Our  Homebuilders'  Exposition  (four  floors) 
is  a  complete  education  for  the  homelover. 

Each  issue  of  THE  CRAFTSMAN  (monthly)  is  a  treasury  of  unique,  sump- 
tuously illustrated  articles  on  art,  homebuilding,  decoration,  gardening,  home- 
making,  the  training  of  youth,  the  making  of  beautiful  things,  the  making  of 
beautiful  cities, — indeed,  everything  that  makes  for  a  better,  happier,  more 
beautiful  America. 

The  Coupon  offer  below  is  your  opportunity  to  discover  for  yourself  the 
potency  and  beauty  of  THE  CRAFTSMAN.  If  it  fails  to  come  up  to  your 
expectations,  your  remittance  will  be  returned,  and  you  will  not  be  asked  to 
return  the  magazines  sent  to  you. 


This  beautiful 
building,  on  39th 
Street,  just  off 
Fifth  Avenue, 
becomes  your 
Clubhouse  when 
you  become  a 
Craftsman  sub- 
scriber. 


THE  CRAFTSMAN,  Craftsman  Building,  6  East  39th  St.,  New  York. 

Please  record  me  as  a  trial  subscriber  to  THE  CRAFTSMAN  for  four  months, 
beginning  with  the  November  issue.  Send  me  in  addition  one  previous  number  FREE, 
and  the  bas-relief,  "Apollo  and  the  Muses,'"  all  charges  prepaid,  in  accordance  with  your 
special  offer.  1  enclose  fl.OO,  on  the  understanding  that  I  may  cancel  my  subscription 
before  receiving  the  December  issue,  and  you  will  return  the  $1.00  promptly,  and  not 
require  me  to  return  the  magazines  sent  to  me. 


(Signed) . 
T.W.  12-14  Address. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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No  matter  how  serious  or  baffling  the  business  problems  that  confront  you,  the  Cyclopedia  of 
Business  written  by  thirty-one  experts —will  give  you  without  a  moment's  delay  the  exact  information 
needed  to  solve  them.  Don't  stop  important  work  to  settle  some  puzzling  question  when  this  exhaus- 
tive reference  library  can  do  it  for  you.  Every  progressive  business  man,  whatever  his  position, 
should  have  a  set  of  these  wonderful  books  at  his  elbow.    This  great  ten  volume 

Cyclopedia  of  Business 

contain*  3,680  paces,  7x10  inche*;  1,987  illustration*,  full  pace  plates,  forms,  diacrams,  etc.;  hundreds  of  business  tables 
and  formulas;  carefully  cross-indexed  for  reference.     Bound  in  half  red  morocco,  gold  stamped. 

Contents:    Everything  A  Business  Man  Should  Know 


Vol.1  —  Businrss  Oreanization,   Advertisine,  Sales,   Collections,   Credits, 

Shippinif,  Export  Shipments,  Business  Statistics,  etc. 
Vol.  II— Purchasine  and  Stores,  Tata'cifiies.  Time  Keepine.  Cost  Analysis, 

Shop  Manaifement,  Practical  Manuiacturinif  Methods,  etc. 

Vol.  Ill — Commercial  Law,  Bankini;,  Clearing  House  Methods,  Partner- 
ships, Corporations,  Securities,  Contracts,  Leases,  etc. 

Vol.  rV— Methods  of  Bookkeeping,  Principles  of  Accounting,  Trial  Bal- 
ance, Corporation  Methods,  Voucher  Sy:>icuis,  etc. 

Vol.  V~Special  Accounting.  Systems,  Inventories,  Stock  Brokerage,  Re- 
cording and  Billing,  Handling  Bankruptcy  Proceedings,  etc. 

Consulting  Service  Free  T^^X^lf^  T^:^^ft!l^^. 

Menil)i'!shiii.  resuliir  value  $24,  entitling  you  to  the  udvice  of  a  ^  taSF  or 
business  I'xiH'rts.  These  men  are  no  farther  from  you  than  your  nearest 
mail  box.  They  stand  ready  to  help  you  with  your  work,  to  offer  sug- 
gestions, to  point  out  the  things  you  should  avoid.  Absolutely  no  limit 
to  their  assistance— ask  as  many  questions  as  you  wish  for  a  whole  year. 
This  service  alone  will  be  worth  more  to  you  than  the  entire  cost  of 
the  books. 

Sent  FREE  for  examination 


Vol.  VI  —  Auditing,  C.  P.  A.  Requirements,  Corporation  Corporate  Busi- 
ness, Specialized  Forms.for  Corporation  Auditing,  etc. 

Vol.  VII  —  Banking,  Savings  and  Safety  Deposit  Accounting,  Publishers' 
Accounting,  Installment  Sales  and  Collections,  Advertising  and  Subscrip- 
tions, Practical  Accounting  Problems,  Mag;izine  Records,  etc. 

Vol.  VIII  —  Brewers'  Accounts,  Retail  Store  Accounting,  Mail  Order 
Business,  Fullow-up  S>  stems.  Stock-keeping,  Classifying  Costs,  etc. 

Vol.  IX  —  Insurance,  Real  Fstate,  Loans,  Rentals,  Abstracts,  Contractors' 
and  Insurance  Accounts,  Cost  Keeping,  Agency  Organization,  etc. 

Vol.  X  —  Department  Store  Accounts,  Store  Management,  Hotel  and  Club 
Accounting,  Commission  and  Brokerage,  Trade  Uiscoimts,  etc. 


■  Free  Examination  Coupon  | 

-  AHERICA-N  TECH.MCAIi  SOCIETY,  CHICAGO,  C.  9.  A.  i  | 

I       Please  send  complete  set  of  Cyclopedia  of  Commerce,  Account-  ' 

Iancy,  and  basintss  Admin  stration  for  7  days' free  examination.  1  ■ 
will  send  $2.00  within  7  days  and  $2  00  a  month  until  I  have  paid  I 
_  $24.80;  otherwise  I  will  notify  you  and  hold  the  books  subject  to  _ 
I  your  order.     Title  not  to  pass  until  fully  paid.  T.  W.  12-14  I 

In  order  that  you  may  judge  for  yourself  the  value  of  this  great  I  I 

reference  work,  we  will  send  the  complete  ten  volumes  to  your  home  or  _  Name 

office  tor  seven  days'  free  examination,  express  charges  fully  prepaid.  I  I 

Look  them  over  carefully  at  your  leisure— make  use  of  them  at  your  Address 

work  for  a  week— then  if  they  fail  to  meet  with  your  expectations  they  ■  ■ 

may  be  returned  at  our  expense  and  you  won't  be  out  a  penny.    If  you  '  ' 

keep  them,  send  US$2.00  within  seven  days  and  $2.00  a  month  until  the  ■  Occupation ■ 

specially  reduced  priceof  $24  SOhas  been  paid.   Remember— the  regular  I  ,  .  B 

price  of  this  Cyclopedia  is  $50.00,  so  order  before  it  is  resumed.  As  I  have  had  no  previous  dealings  with  you,  I  refer  you  to 

American  Technical  Society,  Chicago,  U.  S.  A.      " 


Kindly  menlion  Technical  World  Magazine  when  writing  advertisers. 
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A  Million  Readers 

FOLLOW  THE  WAR 

Without  Confusion 


"Most  Valuable  and 
Interesting" 

THOMAS    A.   EDISON, 

Orange,  N.  J.,  says:  "I 
believe  that  at  the  present 
time  'The  Literary  Digest' 
prints  the  most  valuable  and 
interesting  matter  of  any 
publication  of  similar  char- 
acter that  I  know  of." 


"Has  Become  Indis- 
pensable" 

HON.  WILLIAM  JEN- 
NINGS  BRYAN,  Secre- 
tary of  State,  says:  "It  is 
unique  among  the  weeklies, 
combining  in  one  magazine 
scores  of  others,  and  thus 
has  become  indispensable 
to  the  busy  man  who  would 
know  what  is  taking  place 
in  the  world  around  him.  '* 


**Next  in  value  to  a  good  map  is  a  weekly 
summary  by  an  expert,  which  will  refresh 
one' s  memory  of  what  has  taken  place  and 
will  give  some  new  methods  of  estimating 
results. 

T/ie  very  best  of  these  summaries,   in  my 

judgment,  may  be  found  in  The  Literary  Digest, 

a  weekly  publication  issued  by  Funk  y  IVagnalls 

Company  of  New  York,  and  which  may  be  had 

for  ten  cents  a  copy. 

"This  paper  ordinarily  gives  a  review  of 
the  most  noteworthy  news  of  the  world  in 
all  departments,  with  special  attention  to 
American  affairs. 

"Now,  with  this  great  war  as  the  absorb- 
ing topic,  the  editors  devote  fully  half  of 
their  space  to  a  series  of  admirable  reviews 
of  the  war  from  many  angles. 

"These  reviews  are  written  by  experts, 
and  they  will  serve  to  fix  in  the  mind  of 
the  newspaper  reader  the  salient  features 
of  each  week's  events  in  this  tremendous 
struggle. 

"Fully  half  of  these  articles  are  trans- 
lations made  specially  from  the  leading 
European  papers,  which  give  the  American 
reader  an  excellent  idea  of  foreign  public 
opinion  on  many  phases  of  the  war." — 
From  an  Editorial  by  George  Hamlin 
Fitch,  in  the  San  Francisco  Chronicle. 

On  All  News-stands  Today 
10  Cents — $3.00  a  Year 


The  Minister  to  Belgium 

"Should  Not  Like  to 
Be  Without  It" 

"I  have  taken  the  Literary 
Digest  for  a  great  many 
years,  and  I  should  not  like 
to  be  without  it.  I  think 
it  is  invaluable  to  one  who 
wishes  to  know  what  is 
going  on  in  the  world,  and 
it  gives,  I  think,  with  quite 
as  much  of  the  impersonal 
feeling  as  is  possible  to 
human  beings,  both  sides 
of  every  question."  — 
BRAND  WHITLOCK, 
U.  S.  Minister  to  Belgium. 


The  jiteKirx  Digest 

FUNK  &  WAGNALLS  COMPANY  (PublUhers  of  the  Famous  NEW  Standard  Dictionary)  NEW  YORK 
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TECHNICAL    WORLD   MAGAZINE 


621 


ROCKWOei! 

Paper 
Frictions 


No  Breakage  from 
Sudden  Shocks 

The  best  engineers  are  using  Friction 
Transmission.  Replacing  toothed  gears 
under  proper  conditions,  it  satisfactorily 
meets  a  wide  variety  of  requirements — 
unlimited  speeds  (forward  and  reverse) 
—  quick  starts  —  sudden  stops  —  highly 
efficient  and  noiseless  in  operation. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Ourbooklet,  "Friction  Transmission,  "givet 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
stale  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


y 


A  Better  Job 

/ 


If  you  want  the  only 
really  dependable  Bolts 
for  fastening  electrical 
fixtures  and  apparatus 
to  brick,  stone  or  other 
hard  surfaced  walls,  use 


SEBCO 


Expansion  Bolts 
Screw  Anchors 


They  grip  like  a  vise,  cannot  pull  out 
and  are  preferred  by  electricians  and 
mechanics  to  all  other  bolts. 

Test  them  and  be  convinced  of  the  in- 
estimable value  of  these  bolts.  They 
mean  quicker,  neater  and  better  work 
for  you.  Write  for  Catalog  and  Samples. 

Carried  by  Dealers  Everywhere 

Star  Expansion  Bolt  Co. 


147-149  CEDAR  STREET 


NEW  YORK  cm 


173  Big  Business  Men 

Reveal  Their  Inside  Methods 

For  the  first  time  the  world's 
keenest  and   most    successful 

business  men  have  written  out  their 
ideas  and  experiences,  and  have  revealed 
their  money-making  plans. 

Think  of  sitting  face  to  face  with  Hugh 
Chalmers;  or  Harlow  N.  Higinbotham,  the 
millionaire  merchant;  or  R.  H.  IngersoU,  of  the 
IngersoU  watch ;  and  having  these  masters  of 
business  tell  you  how  they  rose — what  ideas 
and  methods  have  helped  them — how  they 
prepared  themselves  for  bigger  opp>ortunities — 
how  they  organize  and  manage — how  they 
plan  advertising  and  selling  campaigns — ^how 
they  keep  down  expenses  and  increase  profits! 

These  one  hundred  and  seventy-three  master  busi- 
ness men  have  written  ten  books — 2016  pages — 1986 
vital  business  secrets,  ideas,  methods.  In  them  is  the 
best  of  all  they  know  about: 


— Purchasing 
— Credits 
— Collections 
— Cost-keeping 
— Organization 
— Retailing 
— Manufacturing 
— Salesmanship 
— Advertising 
— Selling  Plans 


— OflQce  Systems 

— Short-cuts  and  methods  for 

every  line  and  department. 
— Position-Getting 
— Position-Holding 
— Business  Generalship 
— Competition  Fighting  and 

hundreds   and  hundreds 

of  other  vital  business 

subjects. 


You  can  utilize  the  experience  of  these  leaders  of 
business;  you  can  profit  by  the  business  secrets  they 
reveal. 

6,850.Word 
Business  Book  FREE 

A  new  24-page  book — ^attractively  illustrated — de- 
scribing this  work,  has  just  been  printed  and  is  ready 
for  free  distribution  to  the  readers  of  Modern  Methods. 
This  6,850-word  book  points  the  way  to  a  larger  in- 
come, a  bigger  business,  and  more  profits.  It  tells  all 
about  our  new  business  library,  and  how  it  may  be 
obtained  at  a  trifling  cost. 

Will  you  read  the  book  if  we  send  it  free? 
Send  fw  money.   Simply  sign  the  coupon. 

r-A.  W.  SHAW  COMPANY.  Wabash  Are.  and  Madison  St..  Chicaco-n 

If  there  are  in  your  books  any  new  ways  to  increase  my 
business  or  my  salary,  I  should  like  to  know  them.  So  send 
on  your  2-i-page  free  descriptive  booklet.     I'll  read  it. 

T.W.12.14 

Name 


Address 


Business 


Position 
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In  these  days  when  the  Dove  of  Peace  is  a  military  biplane 
and  the  armored  motor  car  is  the  chief  pleasure  vehicle  of 
Europe;  when  Ceres  has  been  dispossessed  and,  all  over 
her  lawn,  Mars  and  Diana  are  doing  the  one-step — not  to 
the  tuneful  pipes  of  Pan,  but  to  the  sounding  brass  of  the 
bugle  accompanied  by  the  thunder  of  caterpillared  Krupps 
— the  mere  mention  of 


J«<1^ 


T.W.       ^  ^ 
12-14  ^ 


is,  indeed,  a  grateful  cordial  to  the  spirits. 
Judge's  keen  satire  and  mirthful  humor  have  the  right 
appeal  for  cultured  men  and  women  whose  educated  tastes 
demand  somnhing  clever,  piquant  and  pointed  in  a  lighter 
vein  to  lure  away  the  blues. 


Jud^e    ^ 


225  Fifth  Ave. 
New  York 

Enc 
me 


;losed  find  $1.     Send       ^ 
Judge  fur  3  months.  ^ 


Subscriptions  $5.00  a  year 
for  52  splendidly  illus- 
trated^   colorful   numbers. 


No  subscrii>iions  renewed  at  this  price. 
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Don*t  Lose  Money 

Through  Legal  Loo^f^s! 


EXPRESS 
PREPAID 


i  A 


LIBRARY 

AMERICAN 
LAW 

AND 

PRACTICE 


FREE 

LEGAL 
ADVICE 

T  o  everybody 
taking  advan- 
tage of  thit 
offer  NOW 
we  will  give  a 
year's  FREE 
CONSULTING 
MEMBERSHIP 
certificate 
which  entitles 
the  holder  to 
consult  our  le- 
gal experts  and 
obtain  FREE 
advice  and 
counsel  upon 
anyand  all  ques- 
tions  of    Law. 


AMERlf/il 


soci 


reT^ 


Thonsands  of 
business  men  are  doins:  it  daily.  Not 
through  law  suits,  but  simply  because  they  do  not  know  how 
to  fully  exercise  their  rights  in  business.  They  do  not  know  that  they  could  have  done 
thus  and  so,  and  thereby  added  25  per  cent  to  the  money-making:  value  of  a  certain 
plan.  They  do  not  know  the  extent  of  their  letral  rights,  consequently  can  not  see 
and  take  FULL  advantage  of  opportunities  to  make  money  that  arise  in  their  business. 

Answers  Any  Question  in  Uw  ,„A^^!.^&.^w''a^„'i'-p%^'t1^".^'!f,r?E'e 

most  riiinr'l<'to,  non-tt'chniciil  haw  Library  ever  puhli.-ihed.  Gives  you  quick,  authentic, 
easily  umltTMotxl  niiHwers  tonll  your  U-Kal  iiui'stlons.  Shows  you  how  to  take  full  advantage  of 
your  ri»:lit8  in  business.  Kverything  thoroughly  explained  in  plain  language  so  that  you 
can  qiiicUlv  tind  and  easily  understand  the  law.  No  other  Law  library  compares  with  this 
wonderful  legal  work. 

Written  by  Greatest  Legal  Auttiorities  T^\^]^jJ^,\z^^A^^, 

deans  and  professors  in  the  biggest  I  niverHitioa,  including  Harrard,  New  York,  Thieaco,  Yala, 
Wiiron>ln,  Illinoim  Mirbiran,  Iowa,  rtr.,  judges  of  federal  and  state  courts  and  prominent  practic- 
ing attorno;  s:  oiS  reco^nizoil  authorities  prepared  this  remarkable  work  —  each  the  fore- 
most authority  on  the  subject  he  contributed. 

Your  Quick  Anttioritative  Legal  Adviser  expJ^tSL'^ftfnfiraVyrJ 

command  with  this  splendid  Law  Iteferenco  Library.  In  a  moment  you  have  their  safe,  sound, 
legal  counsel  on  any  question  of  law,  and  in  addition  one  year  free  consulting  privileges  with 
our  corps  of  let;al  experts.  They  tell  you  in  the  simplest,  plainest  language  just  what  to  do 
(and  how  to  da  It).  "Ihe  ffreat^  ri.tk  in  business  is  legal  risk."  Don  t  expose  yourself  to 
lo».«e«  through  legal  mistakes.  Don't  let  others  impose  upon  you.  Know  your  rights  in  all 
businesstrnnsactionB.  Keep  out  of  the  courts.  Have  instant  accossto  the  law.  Knowhowtonct 
quicikly,  safely  securely,  under  any  and  all  conditions.  Ihis  mas.sivp,  modern,  authoritative, 
quick  Law  Kefen-nce  Library  will  guide  you  safely  over  any  and  all  legal  problems.  Every 
time  you  consult  it  you  will  develop  your  reasoning  power,  ehari>en 
your  intellect,  and  make  your  perceptive  faculties  more  acute. 
Nothing  does  this  bettor  than  reading  and  reasoning  a  point  of  law. 
With  this  wonderful  l.aw  Heference  Library  in  your  home  or  office 
you  will  be  as  safe  as  though  yourattomey  were  constantly  at  your  side. 

Tn,  wemrao  ill  These  13  mas- 
sive, authentic  volumes  will  be 
sent  to  your  home  or  office  ex- 
press prepaid.  You  will  have 
seven  whole  days  to  examine  them— have  your  lawyer  friends  examine 
them — satisfy  yourself  that  they  are  all  we  claim  for  them.  IHEN 
DECIDE  whether  you  wish  to  own  them  permanently.  If  you  do,  send 
us  S4.00  at  the  end  of  seven  daysand  pay  the  balance  of  $15. 8U  in  sums  of 
$3.00 1  monthly.  If  you  decide  not  to  keep  the  Law  Library  notify  us 
and  we  will  pay  the  return  charges.  You  do  not  have  to  pay  out  one 
cent  unless  Vou  keep  the  books.  And  remember  "AMERICAN  L.\W 
AND  PKACTICE"  contains  approximately  one-third  more  matter  than 
other 'Law  Libraries  of  14  and  15  volumes,  besides  170  standard  legal 
forms  which  none  of  the  others  contain. 


CnWT  VDIT  EGRESS 

OLllI    fKLL  PREPAID 


This  Coupon  Good  for  $22.20 


The  regular  price 
of  "AMERICAN 
LAW  AND  PRACTICE"  is  $72.00.  Those  who  will  send  in  the  coupon 
at  once  will  receive  a  credit  of  $22.20  on  this  price,  making  this  wonder- 
ful Law  Library  cost  them  only  $49.80.  And  this  amount  may  be  paid 
on  easy  terms  of  $4.00  if  satisfied  after  seven  days  examination,  balance 
$3.00  monthly.    ACT  QUICKI    Don't  send  any  money— just  the  coupon. 

Do  not  delay, 


'^American 
Law  and 
Practice" 

contains  approxi- 
mately one  -  third 
more  actual  mat- 
ter— more  knowl- 
edge— more  LAW 
than  other  Law 
Libraries  of  14 
and  IS  volamei, 
keadet  170  stand- 
ard legal  forms 
whidi  NONE  of 
the  others  contain. 


FREE  EXAMINATION  COUPON 


Books  will  be  sent 
prepaid  in  the  order  re- 
s  are  received  until  the  num- 
f  sets  set  ztside  for  advertis- 
urposeshsve  been  exhausted. 


ing  purposes  nave  tjeen  exnausted. 
YOU  NEED  THIS  TIMELY,  AU- 
THORITATIVE LAW  LIBRA- 
RY. It  will  be  the  most  used  set 
of  books  in  your  possession.  Bo 
sure  of  your  set  at  this  remark- 
ably low  price!  Send  the  examina- 
tion request  coupon  today!  Now! ! 


American  Tecknieal  Society,  Dept.  123S,  Cliieago,  UL 

Gentlemen: — Send  your  $72.00  set  of  American  Law  and  ■ 
Practice,  13  vols.  lx)und  in  X  sheep,  for  seven  days  free  ex-  B 
amination.  If  I  am  satisfied  you  are  to  accept  this  coupon  as  ■ 
credit  for  $22.20  and  I  will  send  $4.00  within  seven  days  and  | 

$3.00  monthly  until  I  pay  a  total  of  $49.80.  If  I  decide  not  to  _  ^uu  iijuutiii,  t-uupou  uniavi  r«ow!  s 
keep  books  I  will  notify  you  at  once  and  hold  same  subject  to  |  Remember  you  don't  need  to 
your  shipping  instructions.  Title  not  to  pass  to  me  until  books  send  any  monev,  merely  fill  out 
axe  fully  paid  for.  T.W.12.14  I    and  mail  the  coupon. 

Namb 

Address 

occupation 

Reference , 


I 


AMERICAN  TECHNICAL 
SOCIEH 

58th  Street  and  Drexel  Avenue 
CHICAGO.  ILLINOIS 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


opportunity  Columns 


AGENTS   WANTED 


AGENTS— 500%  PROFIT,  FREE  SAM- 
ple  Gold  and  Silver  Sign  Letters  for  store 
fronts  and  office  windows.  Anyone  can  put 
on.  Big  demand  everywhere.  Write  today 
for  liberal  offer  tOBgents.  Metallic  Letter 
Oc,  401  N.  Clark,  Chicago.  U.  S.  A. 

THE  PENCIL  SHARPENER  THAT 
sharpens.  Just  patented.  Carried  on  the 
pencil.  Nickel  and  steel  construction.  Last 
for  years.  Agents  wanted.  Samples,  15c. 
2  for  25o.  Practical  Pencil  Pointer  Co., 
A218  Central  Bank  Bldg.,  Denver,  Colo. 

U.  S.  GOVERNMENT  USES  RICHMOND 
Chemical  Extinguishers  that  kill  gasoline 
fires.  Auto  and  factory  sizes.  District 
managers  make  500%  profit.  Auto  free. 
Richmond  Chemical  Co.,  Desk  74,  Wheeling, 
W.  Va. 

AGENTS  — SELL  CUSTOM  MADE 
shirts,  underwear,  and  sweater  coats.  Re- 
liable Custom  Shirt  Co.,  Pittsburgh,  Pa. 

NEW  AUTOMATIC  $2  ADDING  MA- 
chine.  Sell  10 a  day  easy.  Bigprofit.  Every- 
one buys.  No  competition.  Repeat  orders. 
M.  Bassett,  5921  Indiana  Ave.,  Chicago. 

WANTED  —  DISTRIBUTORS  OF  AD- 
vertising  matter  everywhere.  Send  10c  for 
jipplication contract,  sample  magazine. 
(None  free.)  American  Distributor,  103 
Blairsville,  Pennsylvania. 

MAKE  $21  NEXT  SATURDAY.  BRAND 
new  proposition,  patented  last  January. 
Amazing  invention,  compressed  air  washing 
machine,  weighs  but  two  pounds;  excels 
work  of  high-priced  machines.  Customers 
excited;  agents  coining  money.  A  sale  at 
every  house.  Price  only  $1.50;  200%  profit. 
Cleans  tub  of  clothes  in  three  minutes;  works 
like  magic.  F.  Hughes  made  $21  first  eight 
hours.  No  charge  for  territory.  Investi- 
gate. Write  now.  Wendell  Co.,  471  Oak  St., 
Leipsic,  O. 

AGENTS  — REPRESENT  FACTORY 
with  new  line  household  and  office  special- 
ties. Quick  sellers.  Hundreds  reorders. 
Exclusive  territory  granted.  H.  Mendel, 
1515  West  Monroe  St.,  Chicago,  111. 

AGENTS  WANTED  TO  SELL  "JOY 
Can-Openers";  new  and  unique;  one  shove 
does  the  act.  Housewives  made  happy. 
Retail  price  2.5c.  Sample  sent  anywhere  by 
Parcel  Post  prepaid  35c.  Big  profits.  Bev- 
eridge  Mfg.  Co.,  Baltimore,  Md. 

PHONE-MEGA  — WONDERFULLY  IM- 
proved  with  double  acoustic.  Your  tele- 
phone   conversation     absolutely     private. 

Don't  Shout— Just  Whisper."  Live  agents 
wanted.  Sample,  only  20e.  Phone-Mega 
Mfg.  Co.,  Walnut  Park,  St.  Louis. 

ANYBODY  CAN  EARN  $30  WEEKLY 
selling  our  household  and  office  specialties. 
Lake  S.  Manufacturing  Company,  Michigan 
City,  Ind. 

FIRST  DOZEN  FREE  TO  AGENTS; 
Men,  Women,  demonstrate  25c  household 
article.  Quick  seller,  exclusive  territory; 
constant  repeater.  T.  W.  King.  Couders- 
port.  Pa. 

"ONE  DIP"  PENS  WRITE  600  WORDS 
with  one  dip  of  ink.  Sample,  .5c.  Box  of 
dozen,  25c.  The  Ritsul  Pen  Co.,  New  Haven, 
Conn. 

WANTED— AN  IDEA!  Who  can  think  of 
some  simple  thing  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys,  Dept.  324,  Washington,  D.  C. 

SMOKE  THE  RENEW  PIPE  WITH  IN- 
terchangeable  Stem.  A  clean  stem  as  often 
as  you  please.  25-2c  stamps  for  trial  Pipe. 
Agents  get  circulars.  Beebe  Co.,  338  York  A, 
New  Haven,  Conn. 

DON'T  WASTE  YOUR  EVENINGS! 
Sell  our  attractive  brass  easel  poster  frames 
to  picture  theatres.  Bigdemand;  easysales; 
liberal  commissions.  Newman  Manufact- 
aring  Company,  Cincinnati,  Ohio. 


AGENTS   WANTED 


WILL  PAY  RELIABLE   MANOR 

WOMAN  $12.50  to  distribute  100  FREE  pkgs. 
Perfumed  Borax  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  218  Institute  Place,  Chicago. 

AGENT— Great  opportunity  to  be  perma- 
nent representative  largest  manufacturers 
high  grade  soaps  and  toilet  goods.  $25-$75 
weekly.  Write  for  immediate  appointment. 
E.  M.  Davis  Co.,  R.  161  Da  vis  Bldg.,  Chicago. 


WANTED— In  every  town,  reliable  man 
to  distribute  circulars,  samples,  papers, 
tack  signs,  etc.  Good  pay:  no  canvassing. 
Enclose  stamp.  Charles  L.  Sims,  Rose- 
bank,  N.  Y. 


AGENTS— Salary  or  commission.  Great- 
est seller  yet.  Every  user  pen  and  ink  buys 
on  sight.  200  to  500  per  cent  profit.  One 
agent  s  sales  $620  in  six  days;  another  $32  in 
two  hours.  Monroe  Mfg.  Co. ,  X-3,  La  Crosse, 


AUTOMOBILES   AND    ACCESSORIES 


USE  AN  AIR-FRICTION  1914  MODEL 
"C."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  distillate,  gasoline  or 
half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors, 
guaranteeing  definite  results  or  refund 
money.  Exclusive  county  rights.  Liberal 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Carbure- 
tor Co.,  Dayton,  Ohio. 


GASOLINE  ENGINES- All  kinds.  Send 
for  List  No.  28.  Lucas  &  Son,  Bridgeport, 
Conn. 

PERFECTION  FORD  STARTERS  — 
for  Ford  Cars.  Guaranteed  to  start  any 
Ford  Car  that  is  in  running  condition. 
Splendid  proposition  and  inducement  for 
state  and  county  agents.  The  Perfection 
Auto  Starter  Company,  1561T  Broadway, 
Denver,  Colorado. 


AUTO  PARTS-SELLING  OUT  CHEAP. 
Cone  clutches,  control  levers,  brake  and 
clutch  pedals,  universal  drive  shafts,  etc. 
Otto  Konigslow  Mfg.  Co..  Cleveland,  O. 

SALESMEN  — GET  OUR  PLAN  FOR 
Monogramming  Automobiles  and  Motorcy- 
cles by  transfer  method.  Very  large  profits. 
Motorists'  Accessories  Co.,  Ashland,  O. 

AUTOMOBILE  CYLINDERS  REBORED, 

including  pistons  and  rings,  $7  to  $11.    Sterl- 
ing Engine  Co.,  331  S.  Clinton  St.,  Chicago, 

LEARN  HOW  TO  OPERATE  AND  RE- 

£air  automobiles.      Book,    10c.      Richard 
levine.  X1145  Wells  St.,  Chicago. 

GARBUTT'S  Economizer  lowers  fuel 
cost  of  operation  of  automobiles  and  trucks. 
Sold  on  positive  guarantee  to  give  more 
mileage  per  gallon  of  fuel  and  increase  effi. 
ciency  of  motor.  Patented  June  30,  1914. 
Particulars  and  proof  free.  A.  G.  Garbutt, 
Statenville,  Ga. 

FOR  SALE— New  Pioneer  Cyclecar  in  ex- 
cellent condition.  Will  send  photo.  H.  8. 
Williams,  Watseka,  111. 

A  SMALL  "AD"  UNDER  THIS  OLASSI- 
fication  will  quickly  find  buyers  for  second- 
hand automobiles  and  accessories.  Cost  is 
trifling.  Write  Classified  Advertising  De- 
partment. Technical  World  Magazi ne, 
Chicago,  for  information. 


BLACKSMITH    NOTES 


HERE  is  your  opportunity  to  be  an  expert 
blacksmith  without  help.  As  life  is  short, 
get  Toy's  Modern  Methods  of  doing  hard 
]obs  easy,  forging  and  welding  all  kinds  of 
steel  solid.  Also  tempering  all  steels  to  a 
standard  by  colored  charts.  This  is  real 
plain  information,  not  theory,  all  for  $1. 
Send  for  free  samples  first.  W.  M.  Toy, 
Sidney,  Ohio. 


BOOKS 


BECOME  AN  EXPERT  MATHEMATI- 
cian.  Work  all  arithmetical  and  geomet- 
rical calculations  with  ease,  accuracy  and  a 
great  saving  of  figures,  by  latest  method  of 
cancellation.  Endorsed  by  educators.  Thor- 
oughly demonstrated.  145  pages.  $1.00  post- 
paid. 1914  copyright.  Herrick  &  Horton, 
publishers,  Princeton,  111. 


BUSINESS  OPPORTUNITIES 


$1,000  PER  MAN  PER  COUNTY-Strange 
invention  startles  world:  agents  amazed: 
ten  inexperienced  men  divide  $40,000. 
Korstad,  a  farmer,  did  $2,200  in  14  days: 
Schleicher,  a  minister.  $195  first  12  hours; 
$l,200cold  cash  made,  paid,  banked  by  Stone- 
man  in 30  days:  $15,000  to  date;  a  hot  or  cold 
running  water  bath  equipment  for  any 
home  at  only  $6.50;  self-heating;  no  plumb- 
ing or  waterworks  required;  investigate;  ex- 
clusive Fale;  credit  given;  send  no  money; 
write  letter  or  postal  today.  Allen  Mfg  Co., 
3969  Allen  Bldg.,  Toledo,  O. 

EASY,  PLEASANT  WORK  for  mechanics, 
shop  men.  Clerks  during  spare  hours  will 
add  many  dollars  to  their  salaries.  Also 
want  persons  who  can  give  full  time.  Big 
wages  assured.  Novelty  Cutlery  Co.,  1(S 
Barr  St.,  Canton,  Ohio. 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sellers  together. 
If  you  want  to  buy,  sell  or  trade,  ad'lress 
John  B.  Wright,  successor  to  Frank  P. 
Cleveland,  1311  Adams  Express  Bldg.,  Chi- 
cago, 111.    Established  1881. 

ADVERTISE  IN  BARKLEY'S  MAGA- 
zine,  Ic  a  word.  Barkley's  Magazine,  103 
Blairsville,  Pennsylvania. 

SPLENDID  PAYING  PROPOSITION,  $5 
day  easily  made.  Get  particulars  on  our 
Bail-Bearing  Self-Sharpening  Shears.  Bou- 
vier  Manufacturing  Co.,  Box  516,  Phila- 
delphia, Pa. 

PROPOSALS  WANTED  FROM  MANU- 
facturers  of  articles  for  mail  order  trade. 
Address  Box  B-101,  Technical  Woi-ld,  Chi- 
cago, Illinois. 

MAKE  MONEY.  SPARE  TIME.  NO 
canvassing.  Commercial  information  want- 
ed; exceptional  proposition  for  stamp. 
"CICO,"  TMC,  Peru,  Indiana. 

BE  A  BANKER.  WE  TEACH  YOU  BY 
mail.  Write  Fulton  System.  Dept.  E, 
Murray,  Ky. 

CONDUCT  A  "CANDY  KITCHEN." 

Clear  $5  to  $25  daily .  Small  capi tal  requi red . 
Particulars  free.  The  Kennon  School,  148 
W.  Ontario  Street,  Dept.  21,  Chicago. 

NEWSPAPER  CLASSIFIED  ADVERTI. 

sing— 80-page  rate-book;  6c  exact  postage 
Kline  Advertising  Agency,  Cleveland,  Ohio' 


CUTS  FOR  CIRCULARS,  CATALOGS, 
etc.  Anybody  can  make  for  5c.  Easy  method. 
Samples  for  Stamp.  Modern  Engraving  Co. , 
Lynn,  Mass. 

LEARN  REAL  ESTATE  BROKERAGE. 
Earn  $3500.00  yearly.  Our  Instruction  Book 
shows  how.  Teaches  Listing,  Appraising, 
Management,  Salesmanship,  Insurance, 
Brokerage,  Advertising,  Renting  Agencies, 
Forms,  etc.  121  subjects.  Excels  $20.00 
Correspondence  Course.  12mo  Cloth— $1.25 
Postpaid.  Realty  Book  Company,  6001 
Euclid  Avenue,  Cleveland,  Ohio. 

WANTED— AN  IDEA!  Who  can  think  of 
some  simple  thing  to  patent  ?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys.  Dept  323,  Washington,  D.  C. 

KOKO  WHEAT  CRISP.  NEW  WINTER 
confection.  $10.00  daily  profit.  Beats  pop- 
corn. 5c  package  costs  IHc.  Can  of  samples 
10c.  Particulars  free.  Machine  and  in- 
structions $7.50  prepaid.  Corneau  &  Co.,  543 
No.  Parkside,  Chicago. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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OPPORTUNITY  COLUMNS-Continued 


BUSINESS    OPPORTUNITIES 


$50  WEEKLY  EASY.  START  CLEANING 
and  Dyefng  buHiness,  or  leiirn  Candj-  Mak- 
ing, Hmall  expenrtC,  larce  profit.  I  11  t**!! 
you.  Matthews,  69  E.  »-7th  N.,  Portland, 
Oregon. 

CUBAN  CONCESSION  OOVEKED  HY 
patent,  ready  for  exploiting— big  propoHi- 
tlon.  For  diRposal  outright,  in  part,  or 
royalty.  W.  It.  .1.  Miller,  The  Leamington, 
MinneapollH,  Minn. 

MAIL  OUUKU  MEN-DON'T  GO   STEP 

further  without  my  pmpoHition.  Onl.v  one 
of  its  kind— protects  from  failure— lii-lps  to 
Huccess.  Harry  Foster,  lioek  Hill,  KoutMl 
Carolina. 

NOT  FOR  KVKKYBODY.  THOUSANDS 
of  $$  are  paid  for  inlai<l  veneer  work.  Make 
inlaid  ornaments,  etc.,  using  different  wood; 
thousands  from  same  i)attern;  guarantee<i 
tight  joints:  neithersaw  norknife.  Samjile, 
25  eents.  Sketch  with  circular  describing 
our  new  process,  S.").  Inlay  Institute,  1300 
20th  Ave.  South,  Seattle.  Wash. 

.$5  DAILY  EASILY  KAKNKD  AT  HO.ME. 
spare  time,  silvering  mirrors;  no  capital. 
Free  instructive  booklet  tells  how.  Patter- 
Bon  &,  Co.,  Uept.  6,  Brooksville,  Ky. 

1000%  PUOFIT  MANUFACTURING 
Inks.  Start  at  homo  during  spare  time. 
Onpital  and  ejn)erienoo  unnecessary.  En- 
ormous, endless  commercial  demand.  Our 
secret  formulas  and  sure  selling  plans  In- 
sure you  a  lucrative,  steadily  increasing 
business.  Investiitate  Immediately.  Par- 
ticulars free.  O.  Covert,  Secretary,  6036-d939 
Kenwixid  Ave.,  Chicago,  III. 

START  A  MAIL  ORDKR  OR  LOCAL 
business.  Whole  or  spare  time,  unlimited 
possibilities.  Write  for  inteo'sting  litera- 
ture.     H.  II.  Essex.  H^x  4Tf..  Baltimore.  Md. 

WILL  PAY  RELIAHLK  WO.MAN  J25().0O 
for  distributing  2000  FREE  packages  Per- 
fumed Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  Si  Co.,  218  Institute 
Place.  Chicago. 

WHY  NOT  ENTER  THE  .MAIL  ORDER 
field  and  make  money  in  your  spare  time? 
You  can  reach  7r>(l.(l(itt  buyers  through  the.HO 
columns  at  very  littleexpense.  Will  prepare 
your  advertising  and  give  you  any  informa- 
tion desired.  No  charge  for  this  service. 
Write  Classified  Ailvertising  Department. 
Technical  World  Magazine,  Chicago,  for 
particulars. 

SAFETY  RAZOR  BLADES  SHARPENED 
on  the  "American"  machines  are  positively 
sharp.  If  none  of  these  machines  are  in 
operation  in  your  locality,  then  send  your 
blades  to  us.  We  will  sharpen  them  for  you 
at  these  rates:  GILLETTE  and  other  small 
blades,  2>i)0  each.  We  also  sharpen  and 
hone  the  ordinary  razor.  Do  you  want  to 
add  to  your  income?  Engage  in  this  new, 
profitable  business.  Wo  furnish  the  outfit 
and  teach  you  how.  Address  American 
Sharpening  Machine  Co.  (Inc.),  Dept.  T.W., 
184  Washington  Street.  Chicago. 

MANlFACTfUE    TYPEWRITER    AND 

other  inked  ribVioiis.  Demand  enormous— 
you  can  lease  the  wonderful  little  machine 
from  us—  we  furnish  material,  teach  you 
ever.vthing— also  act  as  district  manager, 
leasing  machines  to  big  consumers  — small 
capital.  Sample  ribbon,  any  machine,  29c, 
in  stamps.  National  Riblmn  Inking  Ma- 
chine Co..  Tenth  Floor,  City  Hall  Square 
Bldg.,  Chicago. 

START  A  BUSINESS  SERVICE  for  re- 
tail merchants  in  your  town.  Particulars, 
to  adults  only,  on  request.  Geo.  R.  Knapp, 
1  Madison  Ave.,  New  York. 


CAMERAS   AND    KODAKS 

HAVE  YOn  A  CAMERA?  WRITE  FOB 
samples  of  my  magazines,  American  Photog- 
raphy and  Popular  Photography,  which  tell 
you  how  to  make  better  pictures  and  earn 
money.  F.  R.  Fraprie,  667  Pope  Bldg., 
Boston. 

CAMERAS  FOR  CHRISTMAS.  Complete 
lists  mailed.  $22.50  Autogratihic  Kodaks, 
$19.75.  $54  Century,  complete  $25.  New  and 
used  Cameras.  Wonderful  bargains.  Slipin 
Calendar  Mounts,  splendid  assortment,  $1. 
State  size.  Newark  Photo  Supply  Co.,  New- 
ark, New  Jersey. 


CAMERAS   AND    KODAKS 


KORONA  CA.MERAS:  send  for  beautiful 
19i4  catalogue  also  describing  Pixie  Boll 
Film  and  Panoramic  View  Cameras.  I^enses 
of  all  kinds  and  free  booklet  entitled 
"Tele-Photography  with  a  Pancratic  Tele- 
phone Lens."  Gandlach-Manhattan  Opti- 
cal Co.,  HI6  Clinton  Ave.,  8o.  Rochester. 
N.  Y. 


COINS  AND   STAMPS 


$4.25  EACH  paid  for  U.  8.  Flying  Eagle 
Cents  dated  1H56.  Keep  all  money  dated  l>e- 
fore  1865,  and  send  lOo  at  once  for  New  Il- 
lustrated Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  A  Co.,  Coin 
Dealers.  Box  142,  Le  Roy.  N.  Y. 

WE  PAY  $1.00  TO  $1,000.00  for  numerous 
rare  coins  to  190B.  Many  of  great  value  in 
circulation.  Get  Posted.  It  may  mean 
much  profit  to  you.  Bend  only  4c  for  our 
New  Large  Illustrated  Ootn  Circular.  Send 
now.  Y<ni  have  nothing  to  lose.  Numis- 
matic Bank,  Dept.  R,  Ft.  Worth,  Texas. 


STAMPS  —  105  CHINA,  ETC..  STAMP 
Dictionary  and  list,  2c.  Bullard,  Sta.  A4. 
Boston. 


STAMPS.  ALBU.M  TO  HOLD  1200 
stamps.  aOO  mix,  00  varieties.  Bargain.  All 
postpaid,  90  cents.  Gem  Stamp  &  Supply 
Co..  673A  Lorient  St.,  St.  Paul,  Minn. 


BUFFALO  NIOKKL8-250  EACH  PAID 
for  them  and  Lincoln  pennies,  certain 
kinds.  Highest  prices  paiil  forall  old  coins. 
Send  Iflc  for  coin  catalog  and  particulars. 
Means  $  to  you.  Jones,  Cloin  Dealer,  Dept. 
3.  Newton,  111. 


ALL  FOR  90c.  A  2Sc  CALIFORNIA 
gold  piece,  a  coin  premium  catalog,  a  selling 
list,  a  Columbia  nickel,  a  lucky  seed.  C.  J. 
Carey,  New  Rochellc,  N.  Y.  Catalogs  for 
stamp. 


FARM  UNDS 


IS   HE  CRAZY?     THE  OWNER   OF   A 

large  plantation  in  Mississippi,  where  the 
fine  figs  grow,  is  giving  away  a  few  five-acre 
fruit  tra<-ts.  'J'he  only  condition  is  that  figs 
be  planted.  The  owner  wants  enough  figs 
raised  to  supply  a  co-operative  canning  fac- 
tory. You  can  secure  five  acres  and  an  in- 
terest in  the  canning  factory  by  writing  the 
Eubank  Farms  Company,  TJ4  Keystone, 
Pittsburgh,  Pa.  They  will  plant  and  care 
foryourtrees  for  $6  per  month.  Yourprofit 
should  be  $1,000  per  year.  Some  think  this 
man  is  crazy  forgiving  away  such  valuable 
land,  but  there  may  be  method  in  his  mad- 
ness. 


PROFITABLE  LITTLE  FARMS  IN 
Shenandoah  Valley  of  Virginia,  5  and  10 
acre  tracts,  $250  and  up,  easy  terms  — good 
fruit,  vegetalile,  poultry  and  live  stock 
country.  Large  list  of  other  farms.  Send 
for  literature  now.  F.  LaBaiime,  Agr'l 
Agent,  N.  &  W.  By.,  326  Arcade  Building, 
Roanoke,  Va. 

CO-OPERATIVE  Colony  locating  here. 
Co-operators  invited.  Edward  Miller,  Crys- 
tal Springs,  Fla. 


TECHNICAL  WORLD  HAS  PRODUCED 

big  returns  for  the  country's  largest  land 
dealers— why  not  for  you?  An  inexpensive 
"ad"  in  these  columns  will  brin^  you  a  good 
price  for  that  farm  you're  anxious  to  dis- 
pose of.  Write  Classified  Advertising  De- 
partment. Technical  World  Magazine,  Chi- 
cago, for  information. 


FORMULAS 


IS  THE  FORMULA  YOU  WANT  WORTH 
a  quarter?  State  exact  requirements.  Ray- 
mond, Roosevelt,  N.  Y. 

FORMULA  FOR  HIGH-GRADE  METAL 
polish  for  gold,  silver  or  brass;  price  $1.  A. 
P.  O'Loughlln,  Lindsay,  Can. 


FIREARMS   WANTED 


FIREARMS  WANTED.  BUY  OR  EX- 
change  all  sorts.  Stephen  Van  Rensselaer. 
Dept.  22.  West  Orange,  N.  J. 


FOR  THE   HOME 


GRANDFATHERS  CLOCK  WORKS. 
$5.00.  Slightly  shopworn,  quantity  limited, 
others  with  chimes,  all  prices;  also  several 
nice  grandfather's  cIcK'k  cases,  exceptional 
bargains.  Clock  Company,  1690  Cayuga  St., 
Philadelphia,  Pa. 


HOUSEWIVl-:S  CAN  MAKE  BIG  MONEY 
at  home,  selling  fruit,  nuts,  ham  and 
sausage,  preserves,  home  made  cand  ies,  etc., 
by  mail.  Easy  matter  to  get  customers 
throughout  the  entire  country.  Write  F.  L. 
Shafer.  6942  South  Park  Ave  ,  Chicago,  for 
free  particulars. 


HELP  WANTED 


INTELLIGENT  MEN  AND  WOMEN 
o»er  18  wanted  for  U.  8.  Government  life 
jobs.  $65 to $150 month.  Thousandsappoint- 
ments  this  year.  No  lajroffa.  Common  edu- 
cation. Pull  unneoeamrr.  Write  imme- 
diately for  list  of  poeitlona  open  to  you. 
Franklin  Institute,  Dept.  M-29,  Rochester, 


LOCAL  REPRESENTATIVE  WANTED 
—Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.    Former  ex- 

Rerience  unnecessary.  All  we  require  is 
onesty.  ability,  ambition  and  willingneaa 
to  learn  a  lucrative  business.  No  soliciting 
ortraveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  In 
your  section  to  get  into  a  big  paying  busi- 
ness without  caiiital  and  become  independ- 
ent for  life.  Write  at  once  for  full  par- 
ticulars. National  Co-Oi)eraf ive  Realty 
Company.  L-136.  Marden  Building,  Wash- 
ington.  D.  O. 

WRITERS  WANTED  AT  ONCE  TO 
send  us  poems  or  melodies  for  new  songs. 
ne  can  compose   music   and    arrange  for 

Bublication  immediatelv.     Dugdale  Co., 
lept.  Zi'i.  Washington,  D.  C. 

'  FREE  ILLUSTRATED  BOOK  tells  of 
about  300.000  protected  positions  in  U.  8. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you.  sure  and 
generous  pay.  lifetime  employment.  Just 
ask  for  booklet  8-2.  No  obligation.  Elarl 
Hopkins.  Washington.  D.  C. 

MAKE   MONEY.      SPARE   TIME.      NO 

canvassing.  Commercial  information  want- 
ed; exceptional  proposition  for  stamp. 
"CICO."  TMC,  Peru,  Indiana. 

MEN  OF  IDEAS  ANT)  INVENTIVE  abil- 
ity should  write  for  new  "Lists  of  Needed 
Inventions,"  "Patent  Buyers"  and  "How  to 
Get  Your  Patent  and  Your  Money."  Advice 
FREE.  Randolph  &  Co.,  Patent  Attorneys. 
Dept.  36,  Washington,  D.  C. 


MONEY— SPARE  TIME.  LOCAL  IN- 
formation,  news,  names,  wanted.  We  have 
established  markets.  Enclose  stamp. 
"NaS0O"-HCF-Cincinnati. 

I  HAVE  A  CONTRACT  TO  DISTRIB- 
ute  a   million   free   packages    borax    soap 

Eowder.    Want  reliable  men  and  women  to 
elp.      $15    weekly.      M.    Waverly    Brown. 
730  N.  Franklin  Street,  Chicago. 


MAKE  MONEY  WITH  US.  AMOUNT 
depends  upon  timedevoted.  No  canvassing. 
Ambitious  local  men  wanted.  Address  Ost- 
rander,  Dept.  11, 12  West 31st  St.,  New  York. 


INSTRUCTION 


MOULDS,  MODELS  AND  MATERIAL 
for  sale  (as  numbered  in  Mahler's  instruc- 
tions). Particulars  free.  Roth.  4l>  Frost  St.. 
Brooklyn,  N.  Y. 


GOVERNMENT  EXAMJNAfTIONS. 
Most  thorough  preparation;  $5;  returned  if 
not  appointed:  particulars  free.  American 
Civil  Service  School,  Washington,  D.  C. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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INSTRUCTION 


ARTIFICIAL  MARBLE,  SANITARY 
flooring,  ornamental  casting,  concrete, 
plaster,  papier-mache,  composition:  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  casting,  etc.  Making 
elastic  moulds.  Complete  instructions  $1. 
Particulars  and  200  illustrations  free.  A. 
Mahler.  117  Russell  St.,  Brooklyn.  N.  Y. 


FREE  TUITION  BY  MAIL.  CIVIL  SER- 
v'ce,  normal,  academic,  business,  agricul- 
tural, English,  drawing,  engineering,  real 
estate,  and  law  courses  thoroughly  taught 
by  mail.  For  "Free  Tuition  Plan  address 
Carnegie  Oollege,  Rogers.  Ohio. 


BOOKKEEPERS-WHAT'S  WORSE 
than  trial  balance  troubles?  My  check  sys- 
tem on  postings  ends  trouble:  simple  and 
gets  balance  first  time;  impossible  to  go 
wrong:  full  instructions  and  illustration 
$1.00.   F.  J.  Rupert.  Box  516.  Salem.  Oregon. 

SHORTHAND  IN  7  LESSONS.  MOST 
rapid  readable  system.  No  other  as  easy. 
Sample  Lesson  10c.  Word-Line  Co.,  B888, 
Omaha,  Neb. 


LITERARY 


DEBATE  OUTLINES,  ANY  SUBJECT, 
n.  Essays,  orations,  and  special  articles 
written  to  order  on  any  subject.  John 
Arnold,  Cedar  Fulls,  Iowa. 


MACHINERY 


OLD  MACHINERY  can  be  quickly 
Bold  through  these  columns.  Write  Tech- 
nical World  Magazine,  for  particulars. 


FOR  SALE  — 25  Lincoln  type  milling 
machines,  $40.00  each.  Lucas  &,  Son,  Bridge- 
port, Conn. 


MANUFACTURING 


WRITE  FOR  OUR  PROPOSITION  ON 
blanking  and  forming  dies  and  metal  press 
work.  Complete  equipment  for  all  work  in 
any  quantity.    8.  D.  Childs  &  Co.,  Chicago. 


WANTED-A  SIMPLE  PATENTED  AR- 
tide  to  manufacture,  either  of  wood,  wrot 
or  cast  iron,  heavy  sheet  metal  or  wire. 
Dow  Wire  &  Iron  Works,  Louisville,  Ky. 


I  CAN  MANUFACTURE  YOUR  DEVICE 
to  your  advantage.  Write  me.  Winfield  H. 
Smith,  Manufacturer,  Buffalo,  N.  Y. 


MISCELLANEOUS 


REAL  MEXICAN  HAIR  GOODS!  HAT 
bands,  belts,  fobs,  etc.,  silver  mounted.  Al- 
ec complete  line  Mexican  jewelry.  Every- 
body buys.  Agents  make  100%  profit.  East- 
man. Box  B.  Florence,  Arizona. 


THERE'S  A  "KNOW-HOW"  IN  8HARP- 
ening  safety  razor  blades.  We  have  ac- 
quired it.  Mail  us  some  of  yours  and  we  will 
convince  you.  Your  own  blades  back.  Dur- 
ham-Duplex, 50c  doz.;  Gillette  35c;  single 
edge,  25c;  honing  Star  blades,  lOc  each. 
Postpaid.  Weaver  Hardware  Co.,  Roches- 
ter, N.  Y. 


8  ARTISTIC  BEAUTY  POSES  "BEAU- 
tiful  women"  10c.  NewSOpagebookformen 
12c,  both  20c.  Normal  Specialty  Co.,  JIO, 
Englewood,  Chicago. 


200  VARIETIES  IRON  PUZZLES-Cat- 
alog  and  leader.  10c.  Western  Puzzle 
Works,  Sta.  2,  St.  Paul,  Minn. 


REAL  PHOTOS,  FOREIGN  MODELS, 
Catalog  and  samples,  10c.  De  Vitto,  5  New 
Dorp,  N.  Y.  


"SEXUAL  PHILOSOPHY  "  12c.  CLEAR, 
specific,  authoritative,  complete.  Satisfies. 
Teaches.  Fred  E.  Kaessmann,  Lawrence, 
Ma.<<8. 


TEN  DANDY  CHRISTMAS  TOYS  $1.00- 
One  toy  15c.  A  beautiful  guaranteed  Razor 
86c.    Modern  Supply  Co.,  Canton,  Ohio. 


ELECTRIC  TATTOOING  OUTFITS. 
Roberts  Company,  B.,  635  West  Ave.,  Buffalo, 
N.  Y. 


MISCELLANEOUS 


CACHOO-JOKE  SNEEZE  POWDER.  10c 
—  Itching  Powder,  10c  — Sooner  Dogs  and 
Pills.  15c.  Big  illustrated  joke  catalogfree. 
Benj.  P.  Mundy,  Box  923,  Richmond.  Va. 


NEW  32  PAGE  BOOK  OF  KNOWLEDGE 
for  men  12c.  Sexual  Philosophy,  latest,  best 
sex  manual  12c.  Both  2l'c.  Normal  Special- 
ty Co.,  JU,  Englewood,  Chicago. 


WANTED-AN  IDEA  !  Who  can  think  of 
some  simple  thing  to  patent  ?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorne.vs,  Dept.  32.5,  Washington,  D.  C. 


PHOTOS— "Beautiful  Women,"  24  beauty 
poses.  10c.  Normal  Specialty  Co.,  J  9, 
Englewood,  Chicago. 


BOILS,  CARBUNCLES  OR  ANY  RUN- 
ningsore  relieved  by  Dutch  Plaster.  Price 
$1.00.  Stone*  Co.,  3647  Gravois,  St.  Louis, 
Mo. 


XMA8-PAIR  SILK  SOCKS,  SILK 
handkerchief,  silk  necktie,  fancy  Christmas 
box,  liest  goods,  $1.50.  Give  size  socks,  color 
necktie.  Same  neck  ties  (si  ightl  y  i  mperfect). 
four  for  dollar.  Satisfaction  guaranteed. 
Agents  wanted.  Oxford  Co.,  Box  1389,  Hart- 
ford. Conn.  


GUMMED  LABELS,  3000,  $1.00.  32p. 
catalogue  2c.  MacTaggart,  1235  Arch,  Phila- 
delphia, Pennsylvania. 


XMAS  GIFTS-PEARLS  AND  BA- 
roques,  loose  or  mounted.  LavernoMapes, 
Indiana  Harbor,  Ind. 


"THE  SALT  EATING  HABIT  IN 
health  and  di.sease."  Price,  20c.  "Unfired 
Food  and  Trophotherapy  (Food-Cure)," 
$2.15.  Dr.  Drews,  1910  North  Harding  Ave., 
Chicago,  111.  


START  HERB  MAIL  ORDER  Busi- 
ness; new  idea:  instruction  book  and  herb 
catalog  10c.  Indiana  Herb  Gardens,  Box 
M..  Hammond,  Indiana. 


CLASSIFIED  ADVERTISERS  GET  BIG 
returns  from  our  "Opportunity  Columns." 
Any  classification.  Low  rate.  We  prepare 
your  advertisement  if  desired.  Write  Class- 
ified Advertising  Department.  Technical 
World  Magazine,  Chicago,  for  information. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $50 
each;  all  or  spare  time:  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329.  Cincinnati,  Ohio. 

I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
play  you  write  by  my  method.  Obtain  free 
booklet  "How  to  write  Photoplays.'*  Elbert 
Moore,  Box  772  GO.  Chicago. 

WRITE  PICTURE  PLAYS:  $50  EACH. 
Revised  and  sold  in  20  studios  here.  No 
correspondence  course.  Details  free.  Photo- 
play  Bureau,  Box  335  "C"  Los  Angeles.  Calif. 

WE  SELL  PHOTOPLAYS,  STORIES, 
etc.,  on  commission.  Bi§  prices.  You  can 
write  them.  Literary  ability  unnecessary. 
Proof  free.  Story  Revision  Co,,  Box  235^ 
Smethport,  Pa. 


MOTORCYCLES  AND  ACCESSORIES 


MOTORCYCLES.  Everybody  ridesthem. 
Why  don't  you?  You're  next.  We  guarantee 
to  save  you  $25  to  $50.  Kultures,  Yales, 
Readings,  Indians,  Excelsiors,  Thors.  Har- 
leys,  Hendersons,  Pierces.  Curtiss,  Single 
and  Twins,  $25  to  $100.00.  Tires  $4.00.  Belts 
$5.00.  Send  for  catalog.  Deninger  Cycle 
Co.,  Rochester,  N.  Y. 


FOR  SALE:  1910  TWIN-INDIAN  MOTOR- 
cycle;  just  overhauled,  perfect  condition. 
Price,  $50.  Write  for  information.  0.  L. 
Harvey,  Dulzura.  California. 


OLD  MOTORCYCLES  AND  ACCESSOR- 
ies  can  be  readily  sold  or  traded  through 
these  columns.  Very  low  rate.  Write 
Classified  Advertising  Department,  Tech- 
nical World  Magazine,  Chicago,  for  par- 
ticulars. 


MUSIC 


SONG  POE.MS  WANTED  FOR  PUBLI- 

cation.  Big  money  writing  song  poe'ms.  Ex- 
perience unnecessary.  Have  paid  hundreds 
of  dollars  to  writers.  Send  us  your  verses 
or  melodies  today  or  write  for  instructive 
booklet— it's  free.  Marks-Goldsmith  Co., 
Dept,  :^5,  Washington,  D.  G. 


ISLE  OP  MYSTERY  WALTZ  FOR 
PIANO.  A  decided  novelty.  '20c  postpaid. 
H.  M.  Smith  Co.,  New  Brunswick,  N.  J. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS  THAT  PROTECT.  Advice  and 
books  free.  Highest  references.  Best  results. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  624  F 
Street.  Washington.  D.  0. 


"PATENTS  AND  PATENT  POSSIBIL- 
ities"  is  a  T2-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  ItisFKEE. 
H.  S.  Hill,  907  McLachlen  Building,  Wash- 
ington,  D.  C. 

PATENTS-SEND  SKETCH  FOR  FREE 
search  and  report.  Books  on  patents  and 
book  of  reference  letters  sent  free.  John  8. 
Duffie  &  Co.,  606  F  Street.  Washington,  D.  C. 

BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  '27  years 
of  personal  attention  has  procured  patents 
forsuccessful  inventors  and  manufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  E. 
Hodges.  6.30   Barrister  BIdg..  Wash..  D.  C. 

PATENTS  — HERBERT  JENNEH,  pat- 
ent attorney  and  mechanical  expert,  606  F 
St..  Washington.  D.  C.  I  report  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 

PATENT  YOUR  INVENTIONS. 
Search  free  when  patent  applied  for.  Charles 
F.  Kincheloe,  Patent  Lawyer,  Woodward 
Building,  Washington.  D.  C. 

A  FORTUNE  TO  THE  INVENTOR  WHO 
reads  and  heeds  it,  is  the  possible  worth  of 
the  book  we  send  for  6  cents  postage.  Write 
us  at  once.  R.  S.  &  A.  B.  Lacey,  Dept.  O. 
Washington,  D.  0. 

INVENTORS:  MY  PATENT  MADE  A 
fortune.  Particulars  free.  Let  me  help  you. 
Eugene  Pearl,  23T  Union  Square,  New  York. 

WANTED-AN  IDEA!  WHO  CAN 
think  of  some  simple  thing  to  patent?  Pro- 
tect your  ideas,  they  may  bring  you  wealth. 
Write  for  "Needed  Inventions"  and  "Pat- 
ent Buyers."  Randolph  &  Co.,  Patent  At- 
torneys,  Dept.  272,  Washington,  D.  O. 

protb;ctive  patents  procured 

promptly.  Blue  book  free.  Trademarks 
registered.  Robb  &  Robb,  2(W-208  Southern 
Building.  Washington.  D.  C. 

INVENTIONS  DEVELOPED  BY  PRAC- 
tical  manufacturers.  We  have  designed  and 
manufactured  the  simplest  and  most  com- 
plicated devices.  References  furnished. 
Russell  Machine  Company,  Live  Oak  and 
Central,  Dallas,  Texas. 

PATENTS -LESTER  L.  SARGENT.  933 
Eye  St.,  Washington,  D.  0.  Patentees  win 
business  prizes!  My  service  is  personal  and 
specialized.  Valuable  patents  secured. 
Prompt  attention  assured.  Mark  letter 
"Personal". 

INCORPORATE.  OUR  LAWYERS  DO 
the  work,  saving  you  time,  annoyance  and 
money  in  incorporating  under  the  most 
liberal  laws  of  Arizona.  Laws  and  forms 
free.  Southwestern  Securities  &  Invest- 
ment  Co.,  Box  D488.  Phoenix,  Ariz. 

PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &  Fuller.  Washington,  D.  C. 

C.  L.  PARKER,  Patent  Attorney.  944 
G  Street,  Washington,  D.  0.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions."  sent  free  upon  request. 

MR.  INVENTOR!  LET  ME  TELL  YOU 
how  you  can  get  a  good  price  tor  your 
patent.  No  obligation,  so  write  today.  A. 
E.  Munn,  1401  E.  57th  St.,  Chicago. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


TECHNICAL    WORLD    MAGAZINE 


627 


OPPORTUNITY  COLUMNS— Continued 


PERSONAL 


GET  VALrAIJLE  MAIL.  WHOLK 
y<-ar  ton  cents.  Paul  Oornisb,  Schenectady, 
K.  Y. 


PICTURES   AND    POST    CARDS 


GEE  WHIZ!  SIX  FASniNATING 
cardB,  10c.  Very  classy.  Box  1314-E.  New 
Hflven,  Conn. 


GIULS  IN  SWIMMING,  REAL  PHOI  OS, 
catnloKuo  and  fet,  2.')c;  Dealers  write:  Nea- 
politan Pub.  Co.,  Sta.  A,  Lori  Angeles,  Cal. 


POST  GAUDS  — Lovely  women  in  fasci- 
natini;  powew.  Imported:  hand  colored:  no 
trash.  CutiiloK  and  three  samples  25  cents; 
seven.  Hi  cents.  Kitz  PublishinK  Oo.  (Not 
inc.),  Dept.  lf<,  Chieaso. 


POULTRY 


POIJLTUY  PAPKR.  44-124  page  periodl- 
cal,  up  to  date,  tells  nil  you  want  to  know 
about  care  and  manaKement  of  poultry,  for 
pleasure  or  profit;  four  months  for  10  <'ent». 
Poultry  Advocate,  Dept.  3.S,  Syracuse,  N.  Y. 


SALESMAN    WANTED 


SIDE  LINE  — Electric  Sign;  flashes 
changeable  wording  in  ra<liant  sparkling 
beams  of  colored  electric  light;  outselling 
everything  at  $10.  'lerms  thirty  days;  $100 
weekly  profits.  Flastrio  Sign  Works, 
Chicago. 


MANUFAOTUUKK  IlEQUIKES  GBN- 
eral  agents  for  patented  demand  of  centur- 
ies. Throe  minute  demonstration  convinces. 
A  financial  independence  to  acceptable 
parties.  Samuel  C.  Osborn,  Masonic 
Temple,  Chicago. 

WANTED -SALESMEN   WHO   HAVE 

an  automobile  or  motorcycle;  $10  to  $!;">  per 
day  wholesaling  .Junk  Paiented  Combina- 
tion Locks  to  dealers  and  s!il>awents.  Write 
for  sample  lork  aiid  proposition.  Junk 
Keyless  Lock,  Columbus,  Uliio. 


FOR    SALE 


GOLDFISH  — UAUE,  HARDY  8PB0I- 
mens.  Snails,  aquarium  planti^  artistio 
aquariums,  castles,  ghibes,  foodn.  Cata- 
lo^e  free.    Pioneei  QoldlUh  Co.,  Bacine, 


Wisconsin. 


WESTON  METERS  AND  SMALL  MO- 
tor  Generator  sets,  cheap.  Walsh's  Sons  A 
Co.,  Newark,  N.  J. 

FOR  SALE-JOB  PKKSS,  8x12,  GOOD 
shape;  send  for  catalogue  of  printing  ^up- 

glies.       J.    Kirk    Rowell,    421   West    Main 
treet,  Loaisville,  Ky. 

MOTION  PICTURE  FILMS  FOR  SALE, 
(3  reel  up.    Box  41",  Montpelier,  Vt. 


14  IN.  x.'i  FT.  JOHNSON  LATHE.  $140.00: 
18  in.  X  8  ft.  Sebasi  ian  Lat  he,  $225.  Western 
Machinery  Co  ,  Cincinnati.  Ohio. 

AIREDALE  TERRIERS.  A  few  healthy 
bitch  puppi(«s  of  the  l>est  breeding,  $20.00 
each.  Minnewaaka  Kennels,  Glen  wood, 
Minn. 

ENCYCLOPEDIA,  including  book-case, 
Iate^t  issue,  perfect  condition,  for  wile 
cheap.  G.  Piertion,  1G28  Coldaprlng.  Mil- 
waukee, Wis. 

TECHNICAL  BOOKS 


WORLD'S  BEST  SELF-INSI  RCCTIVE 
books  — Agricultural,  Electrical,  Me<'hani- 
cal.  Chemistry,  Art,  Literature,  Sciences, 
Business,  Engineering.  Any  subject:  any 
language.  Lists  6c.  Mentitm  subject  (de- 
tails). O.  Higene  Co.,  ■2441-X  Post  St.,  San 
Francisco. 

FOR  SALE-10  VjI.  Cyclopedia  Architec- 
tare,  Carpentry  and  Building,  8  Vol.  Civil 
Engineering,  4  Vol.  Auto.  Engineering,  2 
Vol.  Motion  Picture,  4  Vol.  Fire  Prevention 
and  Insurance.  Latest  books  on  tlie-te  sub- 
jects. Alfo  one  12  Vol.  Complete  Kngineer- 
ing  Reference  Library,  6  Vol.  Cyclopedia 
Advertising.  These  books  are  in  first  class 
condition— never  Uf-ed.  Special  low  prices 
for  quick  sale.  Engineering  hand  books 
covering  every  subject.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W.,  care  of  Technical  World 
Magazine,  Chicago,  III. 


TECHNICAL   BOOKS 


SAVE  MONEY  BY  BUYING  USED 
technical  books.  First  class  condition. 
Titles  and  prices  on  request  GustaveHuhn- 
dorf.  Box  3M,  Winlock,  Wa*h. 

SELL  OR  TRADE  YOUR  OLD 
technical  books  throu,'a  thet^e  columns. 
Cost  is  trifling.  Write  Classified  Advertis- 
ing Department,  'lechnic-al  World  Maga- 
zine, Chicago,  for  Information. 


TELEPHONES 


HYDE'S  TELEPHONE  TROIBI  ES  AND 
how  to  find  them.  1914  edition,  £>  cents. 
Hvde  Book  Co..  ISS.'-.th  St.,  Milwaukee,  Wis. 


TYPEWRITERS 


LARGEST  STOCK  OF  TYPEWRITERS 
in  America.  All  makes.  L'nderwixxls, 
Olivers,  Remingtons,  etc.  H  to  %  Mfrs. 
prices,  $1S  up— rented  anywhertf— applying 
rent  on  price.  Free  Trial.  Installment 
payments  if  desired.  Write  for  Catalog  120. 
Typewriter  Emporinm  (EeUb.  1892).  34-36 
W.  Lake  St.,  Chicago,  III. 

GUARANTEED  REMINGTON  RE- 
built.  $10.U).  Other  bargains.  Bellevue 
Mdi-e.  Co.,  Bellevue,  Ohio. 

TYPEWRITERS,  ALL  MAKES,  FAO- 
toryrebuilt  by  famous  "Y'oiing  Process". 
Look  lik..  lew,  wear  like  new,  guaranteed 
like  new.  Our  big  business  insures  "square 
deal"  and  permits  lowest  ca.sh  prices— $10 
and  up.  Also  machiniMi  renteii— or  sold  on 
time.  No  matter  what  your  needs  are,  we 
can  best  serve  you.  Write  and  liee— now. 
Young  Typewriter  Co.,  Dept.  126,  Chicago. 

WATCHES   AND    DIAMONDS 


WATCHES-  Factory-New  Direct  to  you  at 
the  inside  factory  price.  We  save  you  deal- 
ers' profits  on  eternally  accurate  Elfins 
that  give  you  a  lifetime  of  faithful  continu- 
ous service.  Our  7  j  Elgin  in  a  gold  case,  war- 
ranted '20  >ears.  for$8.()0isthe  biggest  watch 
bargain  ever  olTered.  Order  todav.  Write 
for  our  Watch  Talk.  Sutton  Watch  Co.,  '202 
Keller  Building,  Louisville,  Ky. 


Wouldn't  You  Spend  One  Dollar  To  Save 
One  Hundred? 

Whether  you  are  grotng:  to  build  some  day — or  only  redec- 
orate a  room-  wouldn't  you  prefer  expert  advice  to 
<?uesswork?  And  in  planning:  your  garden  —  would  you 
risk  the  loss  of  a  crop  for  the  sake  of  experimenting?  Do 
not  gu&=!S.    Send  for 

HOUSE  &  GARDEN 

A  dollar  spent  for  a  trial  subscription  to  this  beautiful  ma(;a- 
rine  may  save  you  l>oth  dollars  and  disappointment.    We  will 
I   send  HOUSE  *  GARDEN  for  five  months  for  a  dollar— includ- 
ing the  big  Annual  Building  Number  and  the  superb  April 
Gartlening  Guide— and  in  addition  will  send 

A  Book  of  House  Plans— FREE 

This  book,  "Inexpensive  Homes  of  Individuality," 

contains  photographs  and  hundreds 

of  suggestions. 

Juat  pin  a  dollar  bill  to  this  advertisement,  write  your 

name  on  the  margin,  and  return  to  ua. 

{Dept.  T) 

McBRIDE.  NAST  &  CO. 

Union  Square  -  -  New  York 


FREE  BOOK  ON  MOTORING 


OF TEACH INS 
BY  MAIL 


Explains  how  we  assist  TOC  in  the 
'Auto  Business  as  Repairman ,  Chauffeur. 
Salesman  or  Auto  Expert  with  DYKE'S 
NEW  IDEA  WORKING  MODEL  8T8TE1I 
of  teachinsT  by  mail  and  our  New  Idea 
EMFLOTMENT  PLAN.  Let  us  tell  you 
the  names  of  some  of  our  students  and 
the  salari'-s  they  are  drawing  today — 
Djnt  miss  it-8END  FOR  BOOKLET  NOW. 


'aiAirrs,nM<iiuNS,CK.' 
more  than  you  are  making, 

DYKE'S  SCHOOL  OF  MOTORING.  Box  S.  Roc  Bide..  ST.  LOUIS.  MO. 


(jRAY  MOTORS  FOR  BOATS 


Engines  of  both  2-cycle  and  4-cycle  t: 
for  boats  of  all  eizos.  Material  and 
workmanship  absolutely  guaranteed 
We  are  largest  builders  of  2-cyclt 
marine  engines  in  the  world  and  there 
are  over  ICiJO  dealers  who  sell  Gray  En. 

eines  and  give  Gray  service.    Write  to-    •    yoj 

day  for  ourthxee  valoable  books  about  Gray  Motors  and  complete 
Motor  Boatt   CRAY  KiOTOK  €0^12302  fcif  MiHr  ■U,..Oetr«ii.Mi£ 


€hix:ago-Now0nly*2 


DOWIH— Thinkofit!  This"^ 
standard  machine  does  ev> 
erything  any  $100  typewriter 
will  do— and  more.  75,000  in 
nse.  Saves  you  $66.  Guar- 
anteed 10  years,  ftice  only 
$36  on 

EASY  MONTHLY  PAYMENTS 

▼-  down,  balance  S3  per  month.    10  days' 

<■     J  ^  "j®  '"^•.,  M  ."°'  »11  we  claim  setam  at  our 

_  J*!,.;".™.    Sena  ^  and  we  will  ship  one  for  trial,    <Money  back 

I  if  not  astisfied.)    Catalor  on  request.  ^^ 


Kindly  mention  Technical  World  Magazine  when  zvriting  advertiser}. 


628 


TECHNICAL    WORLD    MAGAZINE 


$50to$751 
hhweek' 


m 


HTIM2  L 


BE  QUR 

SALES  MANAGER 

IN  YOUR  LOCALITY 


Better  your  conditions- 
Own  a  Business  and  be 
prosperous  like  any  big; 
merchant.  We  want  a  hust- 
ler (man  or  woman)  in  each 
locality.  Not  an  ordinary  can- 
vassing proposition.  Clean, 
honest,  higrhly  dignified  posi- 
tion. No  experience  needed— 
we  teach  you  how— everything  made 
easy  to  understand.  Elegant,  ex- 
pensive sample  outfit  and  complete 
literature  fnmisheo.  No  competition,  absolutely  new  field. 
Represent  us — control  the  sale  In  your  locality  of  the 
most  sensational  seller  ever  invented — the  BliAOKSTONE 
HOME  WATER-POWER  VAOUtTM  MASSAGE  MACHINE. 
No  cost  to  operate— sells  on  si^ht. 

OVER  100  PER  CENT  PROFIT 

Endorsed  by  doctorB.  Natures  beautifler  and  home  remedy 
for  many  ailments.  Devote  whole  or  part  time,  either  way 
you  wish.  Others  doing  wonders  with  it.  Steady  workers 
always  promoted.  SHEA— first  order  12,  second  36,  third 
78.  MARGWARTH  says  "I  am  making  $19  dally." 
MRS.  HOWELL-first  day,  52  first  delivery.    ROt-ERS  says 

"Never  saw  Its  eaual.    Ship  60  by 

fast  express.  "Schaef- 

er  says  "selling  4  put  of 

5  demonstrations,  will 

soon    resign     regular 

position  and  give  this 

work  entire  time. 
Get  in  on  the   groand 

floor.     Act  quick,   make 

Bure  of  your  territory. 

WRITE  AT  ONCE  FOB 

FREE  BOOK. 

It  costs  nothinc 
to  leam  all  about 
thia  g-olden  oppor- 
tunity. 

BLACKSTONEMFG.  CO. 

957  Meredith  Bids.         Toledo,  0. 


SPEAK  A  FOREIGN  LANGUAGE 


I  The  European  war  has  created  a  great  demand  and  unlimited  op- 

Iportunities  for  those  who  know  Spanish,  Freneh,  German  or  Italian. 

JNow  is  the  time  to  better  your  position  or  increase  your  business. 

You  can  learn  quickly  and  easily,  at  home,  durine  spare 

moments  by  the  

LANGUAGE-PHONE  METHOD 

And  Rosenthal's  Practical  Ungulstry 

You   listen  to  the  living  voice  of  a  native  professor  pro- 
nounce the  foreign  language,  over  and  over,  until  you 
know  it.    Write  today  for  Booklet,  particulars  of  free  trial, 
easy  payments.     AN  IDEAl  CHRISTMAS  GIFT. 
The  Language-Phone  Method 
074  Putnam  Building  2  West  45th  Street,  New  Tort 

PI  ITI^TDI^  HOME.  FARM.  THEATRE.  STORE  or  TOWN  LIGHTING  PUNTS. 
KLKw  I  nl  \^  Bicycle,  Carriage,  Motorcycle,  Boat,  Auto,  Fiihing  and  Flash 
Liahts.  Engine!.  Dynamos.  Water  Wheels.  Storage  Batteries.  Fan,  Sewing  Machine 
and  Power  Motors;  Telephones.  Massage,  Ozone  and  Tattoo  Machines.  Transformers. 
Belts.  Books.  Bells.  Railways.  Charging  Rectifiers.  Novelties  and  Supplies. 
||i|/\Timj  PICTURE  THEATRE  COMPLETE  EQUIPMENTS  Start  YOU  with 
in  V  I  Iwff^  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  cts. 
OHIO    ELECTRIC    WORKS,    D18,    CLEVELAND,    OHIO 


THE  "UNIVERSAL" 

A  Perfect  Duplicator 
at  a  Reasonable  Price 

Prints  50  to  75  copies  in  ten  minutes  of 
anything  yoti  write  or  draw  with  Pen, 
Pencil  or  Typewriter.  $3.25  complete. 

No  Olue  or  Gelatine— Booklet  Free 
E.  REEVES  DUPLICATOR  CO..  Mfr*. 
419  Park  BMk.  Pittsbnrch,  Pa. 


Per  Month  and  Expenses 


$150  s.„„c.^,._., «....»., 

^^  Separator.   Produces  best  grade  of  butter  from  cream  or 

milk,  tweet  or  soar,  in  leu  than  5  minutes.     Retails  2S  up.     Write  for 

our  free  sample  and  salary  propositions.   _      ^    ,_       ^^,  

DE  KING  MANUFACTURING  CO.      Dept.  48       Chicago,  Illinois 

Sell  Your  Services  to  tlie  Hlgbest  Bidder 

W©  need  high  class  solicitors  and  salesmen  to  represent  a 

high  class  magazine. 

GOOD    PAY— AGREEABLE    WORK 

Write  to-day  for  full  particulars 

Tectintcal  World  A/faaazlne.  Ctilcaao 


MINUTE  MEN  OF  THE  SEA 

{.Continued  front  page  567) 

vised  wireless  set  that  was  installed  on 
the  Queen  Louise  during  wrecking 
operations.  When  the  wreckers  ar- 
rived, saw  her  wireless  had  been  swept 
away,  and  her  crew  saved  only  with 
the  breeches  buoy,  the  task  looked 
hopeless ;  then  the  revenue  cutter  ar- 
rived and  her  men  proceeded  to  put  up 
a  temporary  wireless  outfit.  It  con- 
sisted of  a  few  hundred  feet  of  bell 
wire,  a  half-dozen  dry  batteries  of  the 
call  bell  variety,  and  a  receiving  and 
sending  outfit  of  small  capacity;  the 
entire  outfit  was  not  worth  more  than 
ten  dollars  and  was  carried  along  for 
just  such  a  contingency.  A  single  wire 
was  strung  from  mast  to  mast;  then 
the  tugs  were  hitched  in  two  strings  to 
the  Queen  Louise,  her  cargo  of  tin 
lightered,  and  the  pulling  begun. 

The  two  lines  of  tugs  were  secured 
by  separate  hawsers  to  the  vessel,  and 
in  each  line  was  a  tug  with  wireless 
apparatus  aboard.  The  chief  engineer 
aboard  the  Queen  Louise  then  stood  on 
deck  and  transmitted  orders  to  the 
lines  of  tugs  on  either  flank  through 
the  improvised  wireless  set.  It  was 
as  if  the  engineer  on  the  Queen  Louise 
were  commanding  a  yoke  of  oxen,  and 
saying  "Gee"  to  pull  to  the  right  and 
"Haw"  to  go  to  the  left.  In  this  way, 
the  vessel  wormed  from  her  position 
and  was  again  floated.  She  reached 
New  York  undamaged  and  without  the 
loss  of  a  pound  of  her  precious  cargo 
of  block  tin. 

"So  you  see,"  said  Captain  Wother- 
spoon,  and  his  voice  boomed  with  the 
resonance  of  sea  waves  striking  the 
beach,  "that  after  I  have  been  at  this 
business  for  years  I  have  learned  some- 
thing from  the  revenue  cutter  service, 
and  hereafter  I  am  going  to  carry  an 
emergency  wireless  set  with  me  always 
on  such  jobs.  After  all,  though,  the 
saving  of  ships  is  a  mere  matter  of 
mathematics,  engineering,  and  modern 
methods,  and  if  other  people  in  other 
business  use  them,  then  why  shouldn't 
we?" 
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Manufacturers  are 
constantly  writing  me  for  new  ideas 


PROTECTED  BY  OWEN  PATENTS 

1^  ¥^  f^  T^  f  Send  for  the  three  finest  patent  books  published  and  read  their  letters— see 
H  Iv  r^  r^  '  what  they  want  I  "SUCCESSFUL  PATENTS"  — tells  how  to  proceed; 
*  *^*-^«^  •  "STEPPING  STONES"— contains  list  of  over  200  inventions  wanted,  the 
truth  about  prizes,  etc.;  "PATENT  PROMOTION"— tells  how  to  promote  and  sell  your  rights, 
chief  causes  of  failure,  etc.     A  simple  request  will  bring  70U  all  three  books  absolutely  free. 

/  help  my  clients  aell  their  patents  or  dispose  of  their  applications. 
Advice  Free.  No  obligation  incurred  by  writing  me.  Manufacturing 
facilities.      I  get  you  strong  protection  or  receive  no  compensation. 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank, 

W'ashinRton.  D.  C. 
The  National  LoktileCo., 

Washington.  D.  C. 
Tho  Carnahan  Press, 

Washington.  D.  C. 
National  Rack  Co.. 

61  Hanover  St.,  Boston,  Mass. 

The  Fanchcr  Drug  Co., 
Bridgeport,  111. 


The  Antholine  Mfg.  Co., 

Hutchinson.  Kans. 
Dickinson  Electric  &  Mfg,  Co., 

Oscola.  Mich. 
C,  J.  Loftus  Co., 

13  Spring  Collon,  Youngstown.  O. 
The  Universal  Screen  &  Blind  Co.. 

Richmond.  Va. 
LightninGT  Gun  &  Cycle  Works, 

Oklahoma  City,  Okla. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  I  will  make  a  search  of  the 
U.  S.  Patent  Office  Records  FREE  OF 
CHARGE  and  report  to  you  concern- 
ing patentability,    practicability,   etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 

RICHARD  B.  OWEN,  19  OWEN  BUILDING,  WASHINGTON,  D.  C. 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  sketch  or  niodfl  for  seHrch.      HiKht'st  Ueferenees. 
Best  Results.    Promptness  Assured. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

624  F.  Street.  N.  W.  Woshlnetou.  D.  C. 


PATENTS 


C.  L.  Parker 

Formerly  Member  Examining 
Corpi,  U.  &.  Patent  Office 

PATENT  Lawyer 

44  McGiLL  Bldo. 

Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Handbook  for  Inventors,  "Protectlngr.  Kxploitlng 
and  Selling:  Inventions"  sent  free  upon  request. 


P>^« 


TRADE  MARKS. COPYRIGHTS 


Difficult  and  Rejected  Cases  Solicited 

30  years  active  practice.     Experienced,  personal, 
conscientious  service.    Book  explaining  terms  free 

E.   G.    SIGGEZRS 


Box  12.  N.  U.  Buildinn 


Washington.  D.  C. 


SELL  YOUR  SERVICES  to  the  Highest  Bidder 

We  need  high  class  Bolloitors  and  salesmen  to  represent  a 

high  class  magazine. 

QOOD    PAY — AGREEABLE    WORK 

Write  to-day  for  full  particulars 

TeduUcal  World  Niagazlne,  Clilcaoo 


PATENTS 

I  TRADEMARKS    AND    COPYRIGHTS 

SECURED  OR   FEE  RETURNED 

Send  model  or  sketch  and  description  of  your  invention  for 
free  search  of  the  U.  S.  Patent  Office  records. 

Our  Four  Books  mailed  Free  to  any  address.  Send  for  these 
books:  the  finest  publications  ever  issued  for  free  distribution. 

HOW  TO  OBTAIN  A  PATENT 

Our  Illustrated  eighty  page  Guide  Book  is  an  invaluable 
book  of  reference  for  inventors  and  contains  100  mechanical 
movements  illustrated  and  described. 

FORTUNES  IN  PATENTS 

Tells  How  to  Invent  for  Proht  and  gives  history  of  suc- 


cessful inventions. 

WHAT  TO  INVENT 

Contains  a  valuable  list  of  Inventions  Wanted  and  sug- 
gestions concerning  profitable  fields  of  invention.  Also  in- 
formation regarding  prizes  oSered  for  inventions,  among 
which  is  a  PRIZE  OF  $100,000 

offered  for  one  invention  and  $10,000  for  others. 
PATENTS  THAT  PAY 

Contains  fac-similes  of  unsolicited  letters  from  our  clients 
who  have  built  up  profitable  enterprises  founded  upon  patents 
procured  by  us.  Also  indorsements  from  prominent  invent- 
ors, manufacturers.  Senators.  Congressmen.  Governors,  etc. 

WE  ADVERTISE  OUR  CLIENTS'  INVENTIONS  FREE 

in  a  list  of  Sunday  Newspapers  with  two  million  circulation 
and  in  the  World'*  Procresa.    Sample  Copy  Free. 

Victor  J.  Evans  &  Co. 

UlUia  Offict,  769  Nintk  St.  N.  W.  WASHINGTON,  D.  C. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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$3,000.««  IN  ONE  YEAR 


This 
Bunch 
of  Tires 
Wiil 
Make 
Several 
I  SolIarS; 
I  Profit 


Make  it  repairing  auto- 
mobile tires.  Punctures 


and  blow  -  outs  are 
common.  Tires  need 
retreading  and  vul- 
canizing. 

EACH  AUTO  SOLD  MEANS 
MORE  TIRES  TO  MEND. 
Auto  tire  repair  field 
a  hundred  timc3  bigger 
and   better  than  old 
bicycle   days.     Johnson, 
Tex.,  writes,  "I  made  as  high  as 
$18  profit  ia  one  day."  Investi- 
gate today.    Ask  for  F£.££ 
catalog. 

Haywood  Tire  &  Equipment  Co. 

'  803  Oapitol  Ave,  Indianapolis,  Ind. 


HESSi^LOCKER 

The  Only  Modem,Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,    shrinks,    nor    swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles— four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  for  illus- 
^^__^,^^^^^   trated  circular. 
TheRecewed  Steel  HESS.911  L  Tacoma  Bldg.,  Chicago 
Medicine  Cabinet  Makers  of  Steel  Furnaces.         Free  Booklet 


SDV 


DO  YOU  WANT  TO  KNOW 

HOW  TO  DEVELOP 

VITALITY,  ENERGY,  ENDURANCE, 
NERVE  STRENGTH,  MUSCULAR 
STRENGTH.  PERFECT  PHYSIQUE  ? 

My  FREE  BOOKS.  "The  Why*'  of  Exercise"  and  "The 
irit  and  Last  Law  of  Physical  Culture,"  tell  you,  if  you  are 
weak  or  underdeveloped,  how  to  grow  strong;  if  strong,  how  to 
grow  stronger.  They  explain  how  to  develop  the  lungt  and 
muscle,  the  strong  heart  and  vigorous  digestion— in  short,  how 
to  improve  health  and  sfrergth  mtemally  as  well  as  externally. 
Send  TO-DAY  -  NOW  -  for  these  FREE  BOOKS. 
Enclose  4c  in  stamps  to  cover  postage. 

PROF.  H.  W.  TITUS 

SC-58  Cooper  Sq.  Dcpt.  620  New  York  City 


The^  Fipc^  with  an  AsTi  Fan 


that  is  easily  cleaned  and  kept  so.  Insures  a  fine,  cool,  dry  smoke 
always.  You  simply  take  out  the  aluminum  pan  and  in  a  minute  have 
it  thoroughly  clean— like  wlien  new.  Nothing  to  get  out  of 
order.  A  high-Krade  French  Briar  with  Hard  Rubber  or 
Celluloid  Bit.  Price  SCc  prepaid.  Send  coin,  money-order 
or  stamps  at  our  risk.  Satisfaction  guaranteed  or  your  money 
back.     I  nterestin  g  folder  free. 

THE  WILLIS  CO. 
1477  «B  Bushwick  Av..  Brooklyn,  N.Y.' 


Over  100,000  in  Use 

Mostly  sold  through  recommendation 
For  Personal  Desk  or  General  Office 

It  checks  mental  calculations 

Boy  Through  Yoor  Stationer 

Writk  fou  10-Day  Trial  Offer 

T.  GANCHER  A.  A.  M.  CO. 
148  Duane  Street  New  York 


QUAIL  VALUABLE  TO 
FARMER 

WHEN  a  farm  is  blessed 
with  a  comparatively 
large  number  of  quail  the 
loss  from  insects  is  ma- 
terially reduced.  Bob- 
white  is  the  most  valuable  bird  to  the 
American  farmer,  and  it  will  pay  him 
to  protect  the  coveys,  which  are  some- 
times wiped  out  during  severe  winters. 
Under  ordinary  circumstances  the 
quail  is  perfectly  able  to  take  care  of 
himself  and  to  exist  in  the  severest 
weather;  but  when  there  is  a  shortage 
of  food  in  the  winter,  the  combination 
of  cold  and  starvation  often  wipes  out 
all  the  birds  of  a  community.  The 
ability  of  quail  to  hold  their  own,  espe- 
cially when  given  an  adequate  food  sup- 
ply, is  a  feat  apparently  impossible  for 
certain  other  wild  fowl,  noticeably  prairie 
chickens,  which  are  rapidly  vanishing. 

In  the  spring  the  quail  relishes  all 
kinds  of  insects,  and  will  devour  great 
quantities  of  bugs  that  no  other  bird  will 
touch.  He  is  even  fond  of  the  chinch 
bug,  the  evil  smell  of  which  drives  off 
other  birds.  In  the  fall  the  splendid 
little  bird  lives  on  grain  gleanings  and 
weed  seeds,  a  single  meal  often  being 
composed  of  thousands  of  seeds;  but 
he  never  touches  standing  grain,  and  as 
his  diet  is  animal  during  the  berry  sea- 
son he  does  not  destroy  valuable  fruit. 
It  is  necessary  to  protect  coveys  only 
in  the  most  severe  weather,  and  the 
easiest  way  of  doing  so  is  to  erect  a 
corn-shock  shelter  near  their  habitat 
and  sprinkle  a  little  grain  around  it. 
The  seeds  will  act  as  a  tonic  and  make 
the  birds  better  able  to  withstand  the 
weather.  The  worst  period  is  usually 
in  January  and  February,  and  very 
little  care  is  necessary  even  then.  In 
the  summer  time  when  a  bird  flies  be- 
fore a  mowing  machine  an  examina- 
tion will  usually  show  that  it  has  a 
nest  nearby,  and  a  little  strip  of  un- 
mowed  grass  around  it  will  preserve 
the  home  and  save  the  young. 
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Hammond's 

Comprehensive  Atlas  of  the  World 
at  a  greatly  reduced  price^ 

""^  WoT«o  id  fV»o  \Tcnr\T  r\r\^r\f\■r^^^■r\^^■\T  \Tr\^^  Vtava 


Here  is  the  very  opportunity  you  have 
been  waiting  for.  You  knew  all  along 
that  your  knowledge  of  geography  was 
woefully  deficient— that  you  needed  an 
Atlas  to  make  your  newspaper  reading 
nowadays  interesting  and  intelligible. 
This  is  your  chance  to  get  a  good,  reliable 
Atlas  that  will  settle,  once  and  for  all, 
those  geographical  problems  which  puzzle 
you— that  will  dispel  hazy  notions,  tell 
you  just  where  Przemysl  really  is,  which 
way  the  Aisne  actually  flows — and  clear 
up  other  matters  about  which  you  have 
only  the  vaguest  ideas  at  present. 

Hammond's  Comprehensive  Atlas 
of  the  World,  which  is  offered  you 
now  at  a  trifling  cost,  contains 
672  pages — including  123  double- 
page  maps,  several  single-page 
maps  and  diagrams  in  three 
colors,  256  pages  of  reading  mat- 
ter, including  the 

Latest  Census  of  the  United  States 

With  the  new  population  figures  for  all  states,  territories,  cities  and  coun- 
tries.   The  65  double-page  maps  of  the  United  States  are  particularly  valuable. 

Other  interesting  features  are  a  descriptive  list  of  the  cities  of  the  world 
with  their  population— an  illustrated  chapter  on  the  Panama  Canal  and  a  com- 
prehensive master  index  enabling  you  to  find  immediately  every  post  office, 
railway  station  and  town  in  the  States,  and  much  other  reference  matter  of 
great  value. 

This  is  not  a  book  to  be  merely  looked  at  and  then  stored  away,  but  a  volume  that  you 
can  always  keep  at  hand  to  learn  and  profit  by.  Handsomely  bound;  measures  1034  by  13^ 
inches,  closed.  We  are  able  to  make  an  exceedingly  low  price  on  this  valuable  book  owing  to 
our  good  fortune  in  catching  an  export  agent  nappmg.  At  the  beginning  of  the  war  he  had 
10,000  more  Atlases  on  his  hands  than  were  good  for  him.  Consequently  we  now  offer  you 
Hammond's  Comprehensive  Atlas  of 
the  World  with  a  year's  subscription 
to  Tectuiical  World  Magazine. 

Both  tor  $2.85 

But  our  stock  is  limited.  If  you  delay  ordering,  you 
do  so  at  your  own  risk. 

Avoid  disappointments  by  clippinR  off  the  blank  at 
once,  attach  your  remittance  of  $2.85  and  mail  it  today — 
NOW. 

You   may  order  through   your  news- 
dealer or  direct  as  most  convenient. 


r 


Technical  World  Magazine,  Chicago,  U.  S.  A. 

I  enclose  $2.85.  Please  apply  it  in  full  payment  of  a 
year's  subscription  to  TECHNICAL  WORLD  and  ship 
me  prepaid  Hammond's  Comprehensive  Atlas  of  the 
World.  If  not  satisfied  after  receiving  first  copy  of  the 
magazine,  I  will  return  Atlas,  charges  collect,  and  you 
agree  to  promptly  refund  my  deposit  of  $2.85  in  fulU 


Name 


Address  , 


Kindly  mention  Technical  World  Magazine  when  zvriting  advertisers. 
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Everything  The 

Boss  Knows 

about  modem  shop  methods  is  contained  in  these 
four  volumes.  No  problem  too  difficult  for  them 
to  solve.  With  this  valuable  reference  library  at 
your  elbow  you  can  act  for  yourself,  confident 
that  you  are  backed  by  the  knowledge  of  a  score 
of  experts. 

Nowadays  the  man  who  gets  the  money  is  the  man  who 
knows,  so  decide  to  get  the  knowledge  you  need  to  i)ut 
yourself  in  this  class.  Prepare  yourself  at  home,  with 
the  aid  of  this  complete  mechanical  library,  for  a  better 
job  and  bigger  pay. 

Cyclopedia  of 

Modern  Shop  Practice 

Four  large,  handsome  volumes,  bound  in  half  red 
American  Morocco,  Gold  stamped;  2,188  pages,  7x10 
inches ;  2,267  illustrations,  full  page  plates,  folding 
maps,  diagrams,  etc.;  hundreds  of  valuable  tables  and  for- 
mulas ;  carefully  cross-indexed  for  quick,  easy  reference. 

The  greatest  and  most  practical  work  on  Modem  Shop 
Practice.  Contains  home  study  courses  for  student,  machinist, 
or  worker  in  any  metal  or  allied  trade.  The  writers  are  men  of 
national  reputation  such  as  Howard  M.  Monroe,  B.  S.,  Editor  in 
Chief,  Dean  of  Engineering,  Armour  Institute  of  Technology; 
Chas.  L.  Griffin.  S.  B.,  Ass't  Engineer,  The  Solvay-Process  Co.; 
Edward  R.  Markham,  M.  E.,  Consulting  Expert  in  Heat  Treat- 
ment of  Steel;  Oscar  E.  Perrigo,  M.  E.,  Consulting  Mechanical 
Engineer;  John  Lord  Bacon.  Consulting  Engineer;  William  C. 
Stimpson,  Head  of  Foundry  Work  and  Forging, Pratt  Institute; 
Fred  W.  Turner.  Instructor,  Machine  Shop  Work,  Mechanics 
Arts  High  School,  Boston. 


List  of   Chapters 


Machine -Shop  Work;  Machine  -  Shop  Management;  Tool 
Making;  Forging;  Electric  Welding;  Pattern  Making;  Metal- 
lurgy ;  Manufacture  of  Iron ;  Foundry  Work ;  Mechanical 
Drawing;  Mechanism;  Sheet  Metal  Work.  A  total  of  seventeen 
hundred  and  sixty-nine  subjects  indexed. 


Sent  Absolutely  Free — Express  Prepaid 

The  complete  four  volumes,  not  a  sample  volume,  will  be  sent,  express 
prepaid,  for  seven  days'  free  examination;  returnable  at  our  expense  if 
the  books  do  not  contain  the  information  you  want.  If  you  keep 
them,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month  until 
you  have  paid  the  special  introductory  price  of  $12.80. 

Another  Great  Free  Offer 

With  each  set  is  included  a  year's  Consulting  Membership,  value  $12.00, 
entitling  you  to  the  free  advice  of  a  corps  of  practical  shop  men.  This  will 
give  you  expert  help  in  handling  your  difficult  working  problems.  A  single 
problem  solved  for  you  may  be  worth  more  than  the  fiist  cost  of  the  books. 

AMERICAN  TECHNICAL  SOCIETY,  CHICAGO,  U.  S.  A. 


FREE    EXAMINATION    COUPON 


American  Technical  Society.  Chicago,  U.  S.  A. 

Please  send  set  Cyclopedia  of  Modern  Shop  Practice  for  seven  days' 
free  examination.  I  will  send  $2.00  within  seven  days  and  $2.00  a  month 
until  I  have  paid  $12.80,  or  notify  you  and  hold  the  books  subject  to  your 
order.    Title  not  to  pass  until  fully  paid.  ■  T.  W.  12-14 


Name. 


Addrrss 

As  I  have  had  no  previous  dealings  with  you,  I  refer  you  to 


OUR  CONSUMPTION 
OF  WOOD 

NO  one  knows  just  how  much 
timber  is  used  in  the  United 
States  every  year.  Every 
rural  community  has  indus- 
tries which  utilize  wood  of 
which  no  track  is  kept ;  and,  of  course, 
every  farmer  uses  wood  for  fuel  and 
for  many  other  purposes.  Statistics 
have  been  gathered,  however,  by  the 
foresters  which  show  clearly  just  how 
much  timber  is  turned  into  lumber  by 
the  mills  of  the  country.  The  results 
of  these  investigations  show  that  we 
annually  produce  about  fifty-five  billion 
feet  of  all  kinds  of  lumber.  Of  this 
amount  approximately  twenty-five  bil- 
lion feet  is  manufactured,  and  the  re- 
maining twenty  billion  feet  is  used  for 
rough  construction  lumber  and  for  pur- 
poses which  do  not  require  further 
manufacture.  Most  of  this  lumber  is 
not  carefully  listed  except  under  gen- 
eral names  and  as  soft  and  hard  wood. 
In  quantity,  however,  the  soft  woods 
are  more  important,  and  yellow  pine 
heads  the  list  with  eight  billion  feet 
produced  annually;  white  pine  and 
Douglas  fir  follow,  with  between  two 
and  three  billion  feet  annually  produced. 
The  statistics  gathered  show  for  just 
what  purposes  wood  is  used ;  and  there 
are  fifty-five  different  industries  listed, 
of  which  the  planing  mills  are  the  most 
important.  However,  when  the  planing 
mill  is  through  with  the  product  it  fre- 
quently goes  to  manufacturers  who 
carry  the  work  still  further. 

The  Forest  Service  now  has  a  reason- 
ably accurate  knowledge  of  what  de- 
mand is  being  made  on  the  forests  of 
the  country,  and  in  what  ways  this  de- 
mand can  be  lessened,  while  construc- 
tive forestry  is  teaching  lumbermen 
how  to  make  lumber  a  regular  crop.  At 
the  same  time  the  Service  can  work  more 
intelligently  in  determining  in  what  ways 
wood  is  used  in  a  wasteful  manner  and 
in  what  industries  wood  materials  can 
be  advantageously  substituted. 
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CYCLOPEDIA 


CYCLOPTO 

APPLIEi. 
CLECTRICri 


CYCIOPEDIA 

ELECTRICITT 


EifCRicrn 


APPLIED 
ELKHHCrTY 


ELEGiacrrv 


aECTRHnrr 


ELEMENTS     ^ 
ELECTRICAL:    'i^ 
MEASURhMENTS     ^~^ 
liNDERWRITCRS 
REQUIREMENTS 


NEW  1914  EDITION  SHIPPED  FREE 

Send  today  for  your  set  of  the  greatest  electrical  reference  library  of  modern 
times.  The  new  1914  edition,  just  off  the  press,  is  recognized  by  big  men  in 
the  electrical  field  as  the  most  practical  work  of  its  kind  ever  published.  Covers 
completely  the  generation  and  use  of  electricity  for  power,  light,  transportation 

and  communication,  includinj?  the  construction  and  operation  of  dynamos  and  motors,  central  station 
entrineerinK  and  telephone  work,  as  well  as  wireless  telegraphy  and  telephony  and  land  and  submarine 
telegraphy.  Particularly  helpful  in  its  exhaustive  treatment  of  electrical  "troubles'"  and  their  remedies. 

Cyclopedia  of  AppUed  Eleclricity 


AMERICAN 

T'ECHNICAL 

SOCIETY 


Contaiot  3,500  pagu,  7x10  inches;  3,000  illastrationt,  fall  pace  plate*, 
diagrams,  etc.;  hundreds  of  yaluable  tables  and  formalas;  carefully  cross- 
indexed  for  quick,  easy  reference.  Tlfe  books  are  substantially  bound  in  half 
red  morocco,  goM  stamped,  and  are  printed  in  large,  clear  type  on  special 
quality  paper. 


50c  a  week 


The  complete  seven  volumes, 
not  a  sample  volume,  will  be 
sent,  express  prepaid,  for 
seven  days'  free  examination;  returnable  at  our  expense  if  they 
fail  to  meet  with  your  expectations.  If  you  keep  them,  pay  $2 
seven  days  after  receipt  and  then  $2  a  month  until  you  have  paid 
the  special  introductory  price  of  $19.80,  saving:  $15.20,  as  the  regu- 
lar price  of  this  new  and  enlarged  edition  is  $35.00.  As  this  offer  is  for  immediate  accept- 
ance only,  fill  in  and  mail  the  coupon  today.  It  won't  cost  you  a  cent  to  examine 
these  books,  so  get  them  into  your  home,  shop  or  office  and  look  them  over  at  your  leisure. 
Remember,  if  you  don't  like  them  they  may  be  returned  at  our  expense  and  you  won't  be 
out  a  penny.    One  of  the  most  liberal  offers  ever  made.    You  can't  afford  to  pass  it  by. 


What  These  Books  Cover 

Elrmrnts  of  Elrftrlrlty  —  Electrical 
Meiuan^iiient*  —  Underwriter's  Kle^ 
trifsl  Rp<iiiimneiils — Theory,  Calpal», 
ti«n,  DmiKn  and  Coii«trurtlnn  ofUircet 
Current  (ienprators  and  Motors— Types 
of  lienemtorsand  Motors— Uanagrement 
of  Klertrieal  Machinery  ^  21eetr  ie 
Liirlitinr  — Alternatinr  Tarreiit  Ha- 
ehinery — Power  TransmiHsioB  —  Ele^ 
trie  Hallways— Sell-Propelled  Railway 
Cars  — Traekless  Troileyn— Power  Sta- 
tions—Swilrlilmards  and  Switrhing  — 
Htoraire  Batteries  —  Applied  Elertro- 
ehemistry  —  Eleetrie  Elevators  —  Ele^ 
trie  >Veldiii^  and  Heating  —  Wireleso 
Telefrraphy  and  Telephony — Land  and 
Submarine  Telegraphy, 


Consulting  Service  Free 


With  every  set  is  in- 
cluded absolutely  free 
a  year's  Consulting  Membership,  regular  value  $12,  entitling 
you  to  the  advice  of  a  staff  of  electrical  experts.  These  men 
are  no  further  from  you  than  your  nearest  mail  box.  They 
stand  ready  to  solve  your  perplexing  problems,  to  offer  sugges- 
tions, to  point  out  the  things  you  should  avoid.  Absolutely  no 
limit  to  their  assistance — ask  as  many  questions  as  you  wish  for 
a  whole  year.  This  service  alone  will  be  worth  more  to  you  than 
the  entire  cost  of  the  books. 

Don't  wait.  This  means  $15.20  saved  if  you  act  now.  Remem- 
ber, you  take  no  chances  whatever — it  costs  nothing  to  inspect  and 
you  are  nothing  out  if  you  do  not  care  to  buy.  This  offer  may 
mean  your  success,  so  mail  the  coupon  today — now — before  you 
turn  the  page. 

American  Technical  Society,  Chicago,  U.  S.  A.  L ;;; 


FREE  COUPOIM 

Worth  $15.20  to  you 


American  Technical  Society 
-  Chicago.  D.  S.  A. 

I      Pleasosend  me  Cyclopedia  ot  Applied  Electricity 

I  for  seven  days*  free  examination.  If  I  keep  the 
books,  will  send  $2  within  seven  days  and  $2  a 
month  until  $19.80  has  been  paid,  when  $3S  books 
I  and  $12  consulting  membership  will  be  mine. 
Otherwise  will  notify  you  and  hold  books  subject 
_  to  your  order.    Title  not  to  pass  until  fully  paid. 

■  T.W.  12-14 


Address 

As  I  have  had  no  previous  dealings  with  you,  I 
refer  you  to 


^J 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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When  You  Ink  Your  Drawings 

why  be  satisfied  with  a  pen  that  has  to  be  refilled  constantly,  with 
a  waste  of  time  and  effort  ?  No  reason  why  you  should,  since 
you  can  get  a  successful  fountain  pen  for  drafting — something  you 
surely  have  wanted  for  a  long  time. 

Smith's  Fountain  Drawing  Pen 

is  a  positive  success.  It  saves  time  and  ink,  and  enables  you  to  concentrate  on  your 
V7ork  vi'ithout  vv^asting  time  in  getting  ready.  The  reservoir  is  self-filling— \v&&  a 
generous  capacity  (about  1000  ft.  of  line  at  one  filling),  and  best  of  all,  the  ink  will  flow 
at  exactly  the  rate  you  want,  without  clogging  up  the  feed  tube.  When  the  nibs 
need  cleaning,  a  quick-opening  device  makes  it  easy. 

The  price  is  only  $5.00  (leather  sheath  seventy-five  cents  extra).     This  pen 
will  pay  for  itself  many  times  over  in  greater  efficiency  and  saving  of  time. 

Write  for  descriptive  circular 


DRAWING  Materials 

Mathematical  and 

surveyinm 

Instruments 

Measuring  Tapes 


KEUFFEL  &  ESSER  CO. 


NEW  YORK 

127  FULTON  ST. 


GtNERAL  OFFICE   AND    FACTORIES 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 


Jf 


— and  must  he  fight  alone? 
—will  YOU  not  help? 

YOU  CAN  help — help  far  more  than  you  dream. 
What  better  way  is  there  of  living  up  to  the  spirit 
of  this  time  of  rejoicing  than  to  let  into  the  despon- 
dency of  some  sufferer  from  consumption  a  ray  of 
hope  and  welcome  relief? 

Every  Red  Cross  Christmas  Seal  you  use  helps  to  estab- 
lish Hospitals,  Dispensaries,  and  Visiting  Nurses  to  care 
for  the  afilicted  and  to  prevent  the  spread  of  consump- 
tion.   Every  Red  Cross  Christmas  Seal  you  use  carries 
your  message  of  good  cheer  and  help  to  some  sufferer. 
Do  YOUR  share.    It  is  YOUR  fight,  too.     Buy  and  USE 
Red  Cross  Christmas  Seals  on  everything  you  mail    or 
wrap — anywhere.     Use  them  EVERY  day — as  many  as 
^       you  can — and  remember,  even  one  will  HELP. 

RED  CROSS 

Christmas  Seals 


If  you   cannot  buy   Red  Cross  Seals  in  your  town, 
write  to  the  AMERICAN  RED  CROSS,  Washington,  D.  C. 
for  as  many  as  you  want  at  Ic  each. 

Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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My  $3.00  Exerciser  Reduced  to  $1  ^ 

Until  farther  notice  I  will  send  one  complete  A 

MUSCLE  BUILDER  OUTFIT 

to  any  reader  of  Tbchnical  World  upon  receipt  of  tl.OO — just  one-third 
the  rejular  price.  I  will  also  include  a  complete  bo<ly-buildine  course  of 
instructions  containing  24  selected  exercises.  The  Muscle  Builder  will 
meet  the  requirements  of  any  person — weak  or  strong — man,  woman  or  child. 
Can  be  used  to  exercise  any  muscle  in  the  body. 

A  CHEST  EXPANDER  ALSO 

With  each  outfit.  I  will  give  an  extra  handle,  without  charse,  by  which 
the  Muscle  Builder  can  instantly  be  convened  into  a  most  effective  Chest 
Expander  to  l>e  used  for  developing  the  chest  and  lungs.  Take  adrantage  of 
this  opportunity  while  it  lasts.     Send  your  order  today. 

PROF.  ANTHONY  BARKER 

19  Barker  Building,  110  West  42d  Street.  New  York 


If  You  Like 

to  Hunt, 
Fish  or  Camp 

You  will  enjoy  the 
National  Sportsman 

Maerazine,  with  its  160  richly 
illustrated  pasres,  full  to  over- 
flowingr  with  interesting'  sto- 
ries and  valuable  information 
about    Runs,    fishing-tackle, 
camp-outfits  —  the  best  places 
to  go  for  fish  and  game,   and 
a  thousand  and  one  valuable 
"How  to"  hints  for   sports- 
men.   The    NATIONAL 
SPORTSMAN  is  just  like  a 
big    camp-fire    in    the   woods 
where  thousands  of  Rood  fel- 
lows Rather  once  a  month  and 
stirrinR  yarns  about  their 
experiences  with    rod, 
doR,  rifle  and  Run.    All 
this  for  15c  a  copy  or 
$1.00  for  a  whole  year 
with  watch  fob. 

SPECIAL  TRIAL 
OFFER 

Send  U8  25  eta.,  stamps 
or   coin,    and    we    will 
send  you  the  National 
Sportsman    for    three 
months,  also  one  of  our 
heavy  burnished  Ormolu 
Gold  Wateh  Koba  as  here 
shown,    with    seal    Rrain 
leather  strap  and  gold- 
plated  buckle. 

NATIONAL  SPORTSMAN,  Inc.,  35  Federal  St.,  Boston.  Mass. 


MorePower 
LessMbney 


The  New  Galloway  Masterpiece  "Six"  is  the  most 
down-to-tho- minute  engine  that  mechanical  ingenu- 
j  ,,  ity  can  produce.    It  is  perfectly  adapted  to  furnish 
li' power  to  the  shop,  the  mill,  the  contractor  anywhere 
and  where  ready,  steady,  reliable,  efficient  and  eco- 
nomical power  is  needed. 

My  New  1915  Proposition 

is  the  greatest  olTer  ever  made  by 
any  manufacturer  and  is  the  first 
time  in  the  history  of  engine  build- 
ing that  an  A  1  high-grade  engine 
of  this  h.  p.  could  be  bought 
for  so  low  a  price.    Write  for 
particulars  and  price-reduc- 
ing sliding  scale  .schedule. 
Wm.  Galloivay,  Pres. 
Tbe  Wm.  Galloway  Co, 

1945  Qalloway  station,    Waterloo,  Iowa 


Xma5 


Shirley  >^| . 

President 

Suspenders 

n  For  Christmas 

i^  W^\  A  pair  for  every  suit  make* 

^  V^^  a  man's  whole  year  merry — 

-^     ^7^  saves  time  and  temper  every 

7U  time  he  dresses.    Try  it  and 

see!  The  12  beautifully  de- 
signed boxes  add  the  Bnal 
touch  to  an  ever-welcome 
gift.  Atstoresorprepaid,50c. 
"Satisfaction  or  money  back" 

B«  sure  "Shirlejr  President"  is   on  buckles 

THE  C  A.  EDGARTOK  lirC.  CO, 

8IIIRLET,  MASS. 


RfDOcVIL 


RED  DEVIL 

No.  622 

Round   Nose   Side  C 

ting    Plier.      Hand    honed 

like    a    razor.       Cuts    the 

finest  silk  insulation.    Hole 

in  handle  to  hang  from  belt. 

Your   hardware  dealer  sells 

them;  if  not,  send  us  his  name 

and   75  cents  for  Sy^  in.  size. 

Booklet   of   complete    line    of    "Red 

Devils"  on  request. 

SMITH  &  HEMENWAY  CO. 

145  Chambers  St.         New  York  City  % 
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"J^ofii  Throw  Away 
'    ybvr*  Worry TTre^ 

For  over  three  years  European  motorists  have 
been  getting  from  10,000  to  15,000  miles  out  of  their 
tires  by  "half-soling"  them  with  Steel  btudded 
Treads.  In  eight  months  20,000  American  motor- 
ists have  followed  their  example  and  are  savins 
$50.  to  200.  a  year  in  tire  expense. 

We  ship  on  approval  ^^^trUpafti^ 

express  and  allow  you  to  be  the  judge.  

Durable  Treads  double  the  life  of  your  tires 
and  are  sold  under  a  signed  guarantee  for  5000 
miles  witliout  puncture.  Applied  m  your  own 
garage  in  thirty  minutes. 

C«:«l  n:«n«»n4  offered  to  motorists  in  new 
OpeCial  UlSCOUni  territory  on  first  shipment 
direct  from  factory.  A  postal  will  get  full  in- 
formation  and  sample  within  a  week,  atatf ,"*? 
of  tires.  Don't  wait  — write  today.  Address 
,^^  nearest  factory  office. 

THE  COLORADO  TIRE  &  LEATHER  CO. 
1316  Karpen  Bldg.,  Chicago.  III.        1116  Acoma  St..  Denver,  COW. 

A  Complete  Wireless  Station 

/n  rw    Of"         Consists  of  1  double  slide  tuner  7>i  in.  longr, 

3%  5f    ^  S)         wound  with  160  feet  of  silk  covered  wire. 

V  «'  •  ^-^  "       ^mS,.  m.        Our  "Don't  Jar  Out"  universal 

Regular  Value  $18  ^^S^smg-^  detector,  1  buzzer  and  switch 
that  tells  if  your  detector  is 
working,  1  D.  P.  D.  T.  aerial 
Switch,  1  -  365  ohm  potentio- 
meter— it  increases  your  phone 
tone  and  dis- 
tance 30*— 1 
fixed  con- 
denser,  1  stand- 
ard wireless  key, 
1  spark  coil  guar- 
anteed to  give  IM 
in.  spark,  1  helix 
land  cord,  1  ma- 
■chi  ne  turned 
spark  gap,  1  flat 
8-plate  condens- 

Send  stnmp  for  Bulletin    ^~^^^^BBH>[|^^^^  gr  and  diagram. 

**U'33U"  oC  remarkable  thIubs. 

NICHOLS  ELECTRIC  CO.,  1-3  W.  Broadway,  New  York 


BE  A  TRAVELING  SALESMAN 

Hundreds  of  good  positions  now  open.  No  experience 
required  to  sret  one  of  them.  Write  today  for  list  of 
openings  offering  opportunities  to  earn  Big  Money  while  you 
learn  and  testimonials  from  hundreds  of  our  students  who  »ra 
eaminK  JlOO  to  S500  a  month.  Address  nearest  office.  Dept.  ^16 
NATIONAL  SALESMEN'S  TRAINING  ASSOCIATION 
.  ChlcaKo,  New  York,  Kansas  City,  San  Francisee 


SAFETY  FIRST  INVESTMENT  gJfcSil 


is  most  prosperous  —  has  greatest  wealth  per 

capita  —  of   any    state    in    the   entire   Union. 

OUR  GILT  EDGE  6%  MORTGAGES  ON 

CENTRAL  KANSAS  FARMS 

tested  20  years.  t20jp00,000  loaned,  without  a  dollar  lost.  Large 
amount  or  small.  We  collect  interest,  pay  taxe8--look  after 
everything— guard  your  interests.  Get  Booklet  A"  and  latest  list. 
THE  FARM  MORTGAOE  COMPANY,  Pspt.  5,  TOPEKA.  KANSAS 


MAKE  MONEY  WITH  US 

Amount  depends  upon  time  devoted.  Ambitious  men  wanted 
everywhere.  Business  Established  15  years.  Authorized 
Capital  $1,000,000.    No  experience  needed.    No  canvassing. 

Address  W.  M.  OSTRANDER,  Dept.  12,  12  W.  31sl  St..  New  York  City 


$2  a  Month 

buys  a  Standard  Typewriter,  your 
choice.  Late  Style  Visibles,  Back 
Spacer,  Tabulator, Two  Color  Ribbon. 
Every  modern  operating  convenience. 
My  prices  lower  than  other  cash 
prices.  Perfect  Machines  —  Fully 
Guaranteed.  Ask  for  Special  Five 
Days  Free  Trial  OfEer  No.  609. 
Harry  A.  Smith,  609, 23 1 N.  5lh  ATe.,Chicago,  HI. 


WOOD  CARVERS  OF  THE 
PHILIPPINES 

(Continued  from  page  591) 

trance  to  old  Fort  Santiago,  located  in 
the  corner  of  the  Walled  City  overlooking 
the  Pasig  River.  Immediately  above  the 
arched  opening  forming  the  doorway  is  a 
large  set  of  figures  representing  the  Span- 
ish coat  of  arms.  Above  this  is  a  Spanish 
v^ar  lord  riding  a  charger  to  victory 
over  the  prostrate  forms  of  the  enemy. 
On  either  side  of  the  doorv^ay  are 
figures  of  mailed  sentinels. 

Adornment  of  this  sort  is  by  no 
means  confined  to  the  exteriors  of 
buildings  and  w^alls.  The  interiors  of 
the  churches  are  especially  rich  in 
carved  ornamentation.  Often  all  the 
vv^alls  and  arched  ceilings  are  built  in 
panels  designed  by  native  hands  and 
put  into  place  one  at  a  time.  Figuring 
labor  at  the  price  w^e  do  today,  the 
interior  finish  in  many  of  these  old 
churches  w^ould  cost  fabulous  sums, 
but  as  Filipino  workers  in  those  days 
were  paid  comparatively  nothing,  these 
magnificently  finished  structures  cost 
in  cold  cash  not  much  more  than  the 
average  American  church. 

IT  PAYS  TO  ADVERTISE  THE 
FARM 

{Continued  from  page  59S) 

stock  of  this  breed  for  sale  in  another 
neighborhood. 

It  is  for  the  individual  farmer  to  de- 
cide whether  or  not  he  will  use  any 
portion  of  his  buildings  for  advertising 
purposes.  The  character  of  the  adver- 
tisement may  vary.  Some  farmers 
merely  paint  the  name  of  their  farm  in 
large  letters  on  some  prominent  por- 
tion of  their  barn.  Others  mention 
that  they  are  breeders  of  a  certain  kind 
of  live  stock.  The  wording  of  the  sign 
is  a  matter  of  personal  decision  for 
the  individual  to  determine  for  him- 
self. He  should  practice  discretion  in 
his  selection,  as  it  is  easy  to  overdo  the 
matter  and  to  turn  what  originally  was 
a  good  advertising  opportunity  into 
something  that  becomes  the  laughing- 
stock of  the  countryside. 
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A  Mechanic 

Wanted  A 

Motorcycle 

but  couldn't  save  enough  money. 
Once  he  had  within  twenty  dol- 
lars of  the  necessary  amount  and 
then  his  youngest  child  was  taken 
with  diphtheria  and  it  all  went  for 
doctors  and  nurses  and  medicines. 
He  didn't  grudge  the  money,  for 
it  saved  the  kid's  life,  but  he  still 
had  enough  youthfulness  in  his 
blood  to  want  the   motorcycle. 

He  heard  that  Technical  World  Maga- 
zine offered  pretty  generous  induce- 
ments to  men  in  his  position,  and  so  he 
began  taking  subscriptions  at  odd  mo- 
ments during  the  day,  in  the  evenings 
and  on  Sundays  and  holidays.  He  quick- 
ly earned  enough  for  his  motorcycle,  and 
then  because  the  cycle  enabled  him  to 
get  around  faster  he  enlarged  his  field 
of  operations  and  made  more  than  ever. 
He  still  holds  his  job  but  he  has  doubled 
his  income  and  now  on  its  Sunday  trips 
the  motorcycle  takes  along  a  side  car 
which  carries  the  wife  and  a  kid  or  two. 

Any  intelligent  man  whose  wants  stretch  be- 
yond the  income  possible  at  his  regular  work  can 
do  what  this  man  did.  We  furnish  the  necessary 
experience.  Write  today  for  particulars.  Special 
agency  division. 

Technical  World  Magazine 

5758  Drexel  Blvd.  CbicaKo.  lU. 


YANKE 


'TOOLS 


Two 
Speeds 

Clianged 
by  a  little 
ever 
without 
taking 
drill  from 
work. 

Breast  Plate 

can  be  turned  to 
right  angle  of 
position  shown. 

Two  Jaw  Chuck 

for  round  or  square 
shank  tools. 

Three  Jaw  Chock 

for  round    shanks 

only. 


5  "Yankee" 
Adjustments 

1st  notch  — Plain  Pnll 

2nd  notch  —  Left-hand 
Ratchet 

3rd  notch — Right-hand 
Ratchet 

4th  notch  —  Double 
Ratchet 

5th  notch  —  Gears 
locked  (for  chang- 
ing drills) 

Chang^ed  at  a  Anser  touch 


"Yankee"  Ratchet 
Breast  Drill 

Made  for  the  tough  jobs  that  you  can't  get  at 
with  ordinary  breast  drill,  witliout  taking  apart 
the  work.  It  operates  in  places  impossible  for 
other  drills.  The  five  adjustments  of  the 
Ratchet  Shifter  give  you  operating  control  that 
doubles  your  working  capacity,  saves  time, 
saves  labor. 

With  the  Double  Ratchet  the  drill  cuts  con- 
tinuously with  every  move  of  the  handle  forward 
and  back.  No  lost  motion,  every  push  and  pull 
counts  in  the  cutting.  The  accurate  alignment 
of  the  jaws  holds  the  drills  absolutely  centered. 

"Yankee"   Ratchet   Breast  Drill 

Length  17  in.- Weight  6^  lb«. 

No.  1555  —  3  jaw  chuck     n    *  d*C  OE! 

No.     555  —  2  jaw  chuck     T  riCC  i^O.ZO 

Your  dealer  can  supply  you. 

Write  for  "  '  Yankee '  Tool  Book,  "free  for  mechanics  and 
householders.  "  'Yankee'  Tools  in  the  Garage'  for  Motorists. 

NORTH  BROS.  MFG.  CO. 

PHILADELPHIA 
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WHAT    IS    IT€> 
AULa    ABOUT   • 


i HIE  s 
vORLK 


HiSTOR.. 

iF  THEa 

VvORLD 


tilsTORY 

Of  THE 

WORLD 


DURUYS 


mblORY 
OF  Tim 

WORLD 


DURUY 


Are  Europe's  millions  mad  for  blood  just  because  a  Prince  was  shot? 

Are  swords  rattling,  cannon  rumbling,  mailed  armor  glistening  just  because  Russia  wants 
to  show  her  love  for  the  little  brother — Servia?  Has  the  whole  world  gone  stark  mad  over  a 
very  foolish  and  trivial  question? 

Tear  aside  the  curtain  of  Europe's  politics  and  see  the  grim  and  sinister  game  of  check- 
ers that  is  being  played.  See  upon  what  a  slim,  yet  desperate,  excuse  the  sacred  lives  of 
millions  may  be  sacrificed.  Read  the  history  of  the  past  one  hundred  years,  as  written  by  one 
of  the  greatest  authorities  the  world  has  ever  known,  and  learn  the  naked,  shameful  truth. 
N.  Just  to  get  you  started  as  a  Review  of  Reviews  subscriber,  we  make  you  this  extraordinary 
offer.    We  will  give  to  you 

f    DURUY'S 


\ 

T.  W.\ 
12-14       ^ 

Review       ^ 
of  Reviews  ^ 


•    History  of  tHe  World 


^  In  four  splendid  volumes,  well  bound  in  cloth,  and 
SO  Irving  PL  ^  full  of  portraits,  sketches,  maps  and  diagrams, 
Newtork  >     with  a  full  index  and  with  one  volume  of  the  his- 

Seiid  me,  on  ap-  <  tory  of  the  last  fifty  years  by  Prof.  Grosvenor 
proval.charsespaid    '       of  Amherst. 

by  ><.u,  Duruy's  His-  %  Today  is  the  climax  of  a  hundred  years  of 
tory  ol  the  World  111  4  ^  preparation.  Readin  this  timely,  author- 
volumeB  bound  in  cloth.    >  J' ;j^j;  ,         j^^^  ^HE    ONLY 

tliTK  V  :;  "/l^Twf  or  "^^  CONDENSED  classic  world  history 
one  vear.    If  I  keep  the  books.    \    "Of  which  OVer  2,000,000  COpleS 

I  will  remit  25o  In  10  davs  for    ^  have  been  sold  In  France  alone 

shipping  and  )i  per  month  for  ▼  —just  what  has  taken  place  in  the 
thi-ee  months  for  the  magazine  and  V  inner  councils  of  Europe  during 
retain  the  History  of  the  World  ^.  the  past  one  hundred  years, 
without  charse.  Otherwise  I  will,  ^  Read  in  these  entrancing 
within  10  days,  return  the  books  at  ^  pages  how  Russia  —  a 
your  expense.  >      Gulliver  imprisoned  by 


Pigmies— has  for  years  craftily  been  trying  to  escape  from 
her  darkness — to  get  a  year-round  open  port,  with  its  economic 
freedom. 

Read  how  Germany  and  Austria,  fearful  of  the  monster's 
latent  strength,  have  been  trying  to  checkmate  her,  and  how 
they  have  pinned  all  in  this  last  supreme  stake — Servia  and  the 
Balkans,  whom  they  are  batting  about  like  a  shuttlecock. 

In  the  story  of  the  past  lie  the  secrets  of  today.  When  you 
know  the  motives  of  men  in  the  past,  their  desires  and  their 
ambitions,  you  can  understand  the  history  that  is  being  made  so 
fast  today.  And  you  will  understand  that  better  when  you  get 
the  Review  of  Reviews  for  a  year.  It  is  not  enough  to  read  the 
daily  news  reports.  Yoiu:  ability  to  compiehend  conditions  and 
to  discuss  them  rationally  depends  on  a  true  interpretation  of 
the  meaning  and  the  "reason  why"  of  events.  In  your  mind  you 
must  bring  order  out  of  chaos— and  the  Review  of  Reviews  will 
do  it  for  you. 

Get  the   REVIEW   OF'   REVIEWS   for  a  Year 

CITNn  MA    ^"*^  tlie  coupon  only.  It  briiijrt*  ihe  whole  set — four  handsome  volumes — rhan,'es  p?epald — 

NMrturv    ***^''^"tely  free.     All  we  awk  it*  that — after  you  t-'et  the  books  and  like  them— yon  send  25 
MONET    cents  for  shipping  and  $1.00  a  month  for  three  months  to  pay  for  the  Review  of  Reviews, 
^     If  the  books  aren*t  worth  more  than  yon  pay  for  hooka  and  maeazine  toirether,  send  them  back  at 

Occnpatlon , b a     our  exnense.     But  »«  prompt.     The  world-wide  fame  of  Dnruv  will  make  these  5,000  sets  dis- 

For  cash  with  order  send  only  is  and  we  will  pay  ship-  ^      ^PI**-"  '"""^  "•"•  ^^""^  '■""•"  «'  ""''<'•     Send  your  coupon  today-and  l>e  in  time. 

MSt8''m<I^!''FOT8'rerorthi?iuxi^^^^^  \    REVIEW  OF  REVIEWS  CO.,  30  Irving  Place,  New  York 

months  above  to  5  months,  or  send  $5  cash  ^i^^^HI^IH^HIIHHHIi^lHHHHHIHHBHHBHHHBII^^^^H^MHII^lHHi 


Address  , 
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Take  Your  Pick 
of  These  Jobs 

Do  yon  realize  fhnt  all  you  need  to  fill   a  re- 
fil'<>n8il)l(>,well-imi(l  position  in  a  litllo  knowledge? 
'llic  men  wlio  are  holding  down  such  jobs  are  no 
liii   h  er  than   you,   but  they  have  the    knowl- 
idk'o  that  enables  them  to   direct   you  fellows 
wlio  work  with  your  hands  instead  of  your  brains 
Wliy  not  train  your  brain  t)  make  l)ic  money  Y    You  can  do 
it  in  your  spare  time  and  iu  your  own  nonie.    All  the  knowl- 
edge necessary  to  fit  yourself  for  one  of  these  big-paying  jobs 
can    bo    obtained    from    the    American    Technical    Bociety's 

Complete  Cyclopedia  of 

Civil  Engineering 

Contains  3,900  pages.  7x10  inches,  3,000  illustrations,  full 
page  plates,  diagrams,  etc. j  hundrcas  of  valuable  tables  and 
formiiliis;  carefully  croi  s-indeied  for  quick,  easy  reference. 
The  books  are  Kuiistantially  bound  in  half  red  morocco. 
Bold  stamped,  and  are  printed  in  large,  clear  type  on 
special  quality  pai>er. 


Important  Subjects  Covared 

Plane  Sorreying — Mechanical  Drawing— Plolting  and  Topography— Railroad 
Engineering— Sialics-  Slrenglh  of  Materials — Roof  Tresses  Mill  Building 
Constnicticn — Cost  Analysis  in  Relation  lo  Engineering — Masonry  and  Rem- 
(orced  Concrete-  Sleel  Construction  Practical  Problems  in  Conslniclioii — 
Bridge  Engineering-  Hishway  Construction  Hydraulics— Water  Supply — 
Irrigation  Engineerbg  Water  Power  Development  Sewers  and  Drains- 
House  Drainage  and  Sanitation — River  and  Harbor  Improvements. 


Sent  Absolutely  Free,  Express  Prepaid 

The  complete  eight  volumes,  not  a  sample  volume,  will  be 
sent,  express  prepaid,  for  seven  days'  free  examination ; 
returnable  at  our  expense  if  they  do  not  contain  the  infor- 
mation you  want.  If  .\ou  ke<M>  the  books,  pay  82.00  seven 
days  after  receipt  and  tlien  82.00  a  month  until  you  have 
paid  the  special  introductory  price  of  824.80,  The  regular 
price  of  this  great  Cyclopedia  is  S4O.0O. 

Just  fill  in  and  mail  the  coupon.  It  won't  cost  you  a 
cent  to  examine  these  b<X)k8.  We  know  they'll  bo  worth 
many  times  their  cost  to  you.  Mail  the  coupon  now  and 
you  will  receive  your  set  promptly. 

Another  Great  Offer  with  every  set  is  included 
a  years  Consulting  Mem- 
bership, regular  value  812.00,  entitling  you  to  the  free  advice 
of  a  staff  of  export  Civil  Enpinpers.  This  will  give  you  pr."C- 
tical  help  in  handling  your  dillicult  problems.  There  will  be 
no  limit  to  this  service.  A  sinsle  problem  solvi  d  for  you 
may  be  worth  more  than  the  first  cost  of  the  books. 
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Paid  For  It 
In  3  Years 

Hare's  a  chanc*  for  any  ambitious  man  or  woman 

to  get  into  a  business  that  requires  no  experience  and 
but  very  little  capital  (from  $.M).(iO  to  $2ti0.00).  We 
•tart  you  in  your  own  town — furnish  the  tools  freo  — 
teach  you  how  to  make  canvas  gloves — show  you  how 
to  market  them. 

We  do  all  this  for  you.  Start  your  factory  simply  with 
the  understanding;  that  you  buy  your  supplies  from  us 
so  long  as  our  prices  are  as  low  or  lower  than  you  can 
get  elsewhere. 

Tho  demand  for  canvas  gloves  is  enormous,  every- 
body every  where  wears  them  —  the  farmer  —  mechanic 
—  doctor  —  lawyer  —  laborer.  Millions  of  canvas 
(loves  are  required  yearly  to  supply  the  demand. 

Right  In  Your  Own  Locality  Is  Your  Market 

Your  surplus  can  be  sold  to  jobbers  and  dealers  whose  names 

we  furnish  —  you  make  money  irvim  the  beginning  — profits 

are  immense  — we  borrowed  the  money  a  few  years  ago  to 

start  —  beginning  with  two  sewing  machines.    Today  we  own 

the  factory  pictured  above. 

You  become,  in  reality,  a  branch  of  th*  McCre«ry  Mfs.  Co. 

working  independently—  we  furnish  the  raw  material  —  you 

turn  out  the  flnisiied  product  — roap  tho  bif  profits.    You 

are  not  bound  by  any  contract  to  buy  from  us  — only  a  man 

to  man  agreement.    That's  all. 

We  tell  you  all  abont  the  business  in  our  Interesting  booklet. 

Costs  ^ou  nothing  to  learn  about  it.    Your  copy  is  now  ready 

to  mail  to  you.     Write  for  it.     It'»  FREE. 

Write  to<lay  for  this  book.    Don't  delay  it.    Only  a  limited 

number  of  equipments  will  be  offered  free. 

McCREERY  MFG.  CO.  1019  Front  St..  TOLEDO,  0. 
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Use  tho  wonderful  bacteriological  Preparation  discovered 
and  prepared  by  Dr.  Jean  Danysz.  of  the  l'ast<>ur  Insti- 
tute, Paris  — not  n  poison,  Iiaruiless  to  human  beings 
nnd  nnltnals  other  than  rodents.  Ratx  and  Mice  die 
in  the  open.    Easily  prepared  and  applied. 

DANYSZ  VIRUS 

HOW  MITH  TO  ISE:  A  small  house,  1  tube;  ordinary  dwell- 
ing, 3  to  6  tubes.  One  to  two  dozen  tubes  for  large  stable 
with  hay  loft  andvard.  Factories  and  warehousea.one  dozen 
tubesforenchyOnOsq.  fpctof  floorpiiace.  pRlfKs:  onetube. 
To  cents:  three  tubes,  %\.~li\  six  tubes,  $3.25;  onedozeu,  $6.00. 

VIRUS  UMITED.  Inc..  72  D  Front  Street.  NEW  YORK 
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J.  G.  ULLRICH  &  CO..   27  Thames  Street,  New  York 
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WRITE  MOVING  PICTURE  PLAYS 


y^v  Constant  demand.    Devota  all  or  Bpar«  tiin«. 

^  Correspondence  Course  Not  Required. 
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DETAILS  FREE. 

ATL.aa  PDBuaBoio  Co.  729  CncmMATi,  Obio 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


640 


TECHNICAL    WORLD   MAGAZINE 


Not  difficult.     You  can  do  it.  'Wonderfully  fascinating. 
Positive  results.    The  method  employed  by  most  of  the  great- 
est professional,  business,  political  and  public  men  the  world 
has  ever  known.     Gives  wonderful  powers  of  concentration,  an- 
alysis and  decisive  judgment  through  "Mind-Method." 


How  To  Do  It 


To  increase  muscular  power — exercise  the  muscles.  To  increase  "Braln-Powcr" 
— exercise  the  brain.  Exercise  of  the  muscles  refines  and  strengtliens  the  mus- 
cular cells— trains  them  to  action.  Exercise  of  the  brain  refines  and  strengtliens 
the  brain  cells— trains  them  to  action. 

Systematic"  Exercise  Required 

Exercise  of  the  muscles  must  be  "systematic" — otherwise  it  will  only  tire  the 
muscles.  Just  so  must  exercise  of  the  brain  be  "systematic" — otherwise  it  will 
only  tire  the  brain.  The  most  systematic  exercise  for  the  brain  is  Reasoning— 
because  reasoning  is  thinking,  analyzing,  deciding,  etc.,  calling  for  the  highest 
form  of  brain  activity  and  not  possible  without  "Mind-Method."  To  increase 
"Brain-Power,"  then,  you  should  REASON. 

STUDY  LAW  tlKS 

Study,  or  reading,  of  the  law  is  the  greatest,  grandest  discipline  for  the  mind 
known  to  mankind  because  it  requires  REASONING — because  it  IS  reason,  itself. 
It  strengthens  and  refines  the  brain  cells.  It  trains  them  to  action.  It  teaches  the 
proper  application  of  the  mind  through  "Mind-Method."  It  will  sharpen  your 
wits.  It  will  magnify  your  powers  of  concentration,  penetration  and  decision.  It 
will  increase  your  "BRAIN-POWER." 

17  n  17 17     n  rk  n  if    **  how  to  Acquire  a  Legal  Training." 

1^    Im  Fi  Fi       ■■  \^  \^  1^      An  80-page  book  explaining  all  about  our  splendid 

___^^^_^^^^      new  system  of  correspondence  instruction.    Don't 

enroll  in  any  course  until  yoii  have  read  this  book  from  cover  to  cover.    Tells  howto  go 
about  it  to  get  the  proper  kind  of  legal  training— and  what  constitutes  the  '  'proper' '  kind. 

America's  Greatest  Correspondence  Course  in  Law 

109  Books  Furnished  With  Each  Course 

The  law  down  to  date. 

understood  language.     All  legal  terms  explained.      

Contains  fully  one-third  more  law  than  any  other  course.   With  each  course  we  furnish 
109  books.  „  .  , 

13  volume  "Library  of  Law."  60  pocket  size  law  volumes.  Also  36  special  case  books 
sent  absolutely  free  with  every  American  School  course.  The  only  complete  series  of  law  text  books  ever  prepared  especially  for  cor- 
respondence instruction.  Written  for  the  American  School  by  56  of 
America's  greatest  living  authorities— Deans  and  Professors  in  leading 
law  schools,  judges  and  prominent  attorneys.  HAKVARD,  YALE, 
PENNSYLVANIA,  CHICAGO,  WISCONSIN,  ILLINOIS,  MICHI- 
GAN, and  other  great  universities  have  furnished  this  wonderful  ag- 
gregation of  talent.  No  other  correspondence  school  uses  these  books 
—no  other  school  can  supply  them.  Far  superior  to  studying  from  a 
"law  library"  or  Oj«elopedia  of  Law. 


Every  branch  thoroughly  covered.    Plain,  simple,  easily 
'    '       '       You  can't  help  but  understand. 


FREE  BOOK  COUPON 


American  School  of  Correspondence,  Chicago,  U.  S.  A. 

Gentlemen:  — Please  send  me  your  FREE  Law  Book, 
"How  To  Acquire  a  Legal  Training,"  also  your  special 
letter  on  "How  To  Increase  'Brain- Power.'  "       T.W.  12-14 


I  Name. 

I 

I  Addbi 


.1 
I 
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Mail  the  Coupon  for  Free  Book  and  Special 
Letter  on  "Brain-Power" 

Send  for  this  free  book  today.  Get  the  interesting  letter  on  "How 
To  Increase  'Brain-Power.'  "  You  will  need  these  before  deciding 
what  course  to  select. 

American  School 

JL    m,  of  Correspondence.  Chicago.  USA. 
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Life-insurance  reform— its  friends  (others) 

AT  the  time  of  the  Hughes  insurance  investigation,  a  distinguished  writer  in  the  conservative 
Atlantic  Monthly  said:  •♦The  elimination  of  the  agent  is  the  great  reform 
needed."  That  very  year  (1905)  the  Postal  Life  Insurance  Company,  following  the  lead  of  three 
well-known  British  companies,began  to  do  business  without  agents  and  has  so  continued  ever  since. 
It  is  now  a  National  institution  under  the  jurisdiction  of  the  Postal  Authorities  and  District  Courts  of 
the  United  States  everywhere  and  under  the  supervision  of  the  Insurance  Departm'^-nt  of  the  State 
of  New  York.  The  Postal  Life  has,  indeed,  accomplished  a  "  great  reform  "  but  there  has  been 
the  usual  opposition  and  by  this  time  its  friends  (and  others)  are  pretty  clearly  lined  up  as  follows : 


Its  Friends 

1.  Thoughtful  people  in  every 
State  who  are  looking  for  sound 
insurance  -  protection  at  low  net 
cost,  turn  to  the  Postal  Life. 

2.  Those  who  do  not  want  to  be 
bothered,  misled,  persuaded,  or 
driven  by  agents,  but  prefer  to 
atrange     their     Insurance     direct. 

simply  write  to  the  Postal  Life. 

3.  Leading  magazines  and  news- 
papers    throughout     the    country 

champion  the  Postal  Life  and  the 
reform  it  has  worked  out. 

4.  Students  of  economics  and 
efficiency  experts  approve  of  the 
Postal  Life  because  they  see  in  its 
non-agency  method  the  way  to  save 
for  the  insuring  public  the  more 
than  $100,000,000  annually  which 
other  companies  pay  to  agents  as 
commissions  and  also  the  more  than 
$12,000,000  exacted  each  year 
from  policyholders  of  agency  com- 
panies by  the  different  States 
throughout  the  Union. 


^cSk 


Net  Cost  Lo^v  in  the 


POSTAL  LIFE 

because 
Isf.  CniiiiiiiKsion  Divi- 
ilfiids  corresponding;  to  wliat 
oilier  companies  pay  their 
anents,  less  a  moderate  adver- 
tisng  chartre,  po  to  policyhold- 
ers ilie  first  year. 
2<l.  licnewal  -  CnnimlH- 
fiioil  I>lvi<l(>n<lsand(>ffl<-t>- 
Kxpense  Savings  covered 
by  the 

9Wo 

cnarantecd  dividnds,  ro  to 
Policyholders  in  subsequent 
years. 

3«i.  lieeinningr  at  the  close  of 
the  second  year,  the  I'sual 
contingent  policy-dividends, 
based  on  the  Company's  earn- 
ings, still  further  reniice  the  cost 
each  year  after  the  first. 


The  Others 

1.  The  258  agency  companies 
throughout  the  country  did  not 
believe  at  first  in  tiie  idea  of  get- 
ting business  without  agents,  and 
are,  of  course,  surprised,  and  some 
of  them  not  well  pleased  to  see 
the  Postal  Life  prove  that  it  can  be 
successfully  done. 

2.  The  more  than  20,000  life-in- 
surance agents  bent  on  earning 
commissions,  don't  like  the  Postal 
Life  because  they  can't  meet  Its 
low  cost  and  can't  match  its  other 
advantages  and  benefits  made  pos- 
sible through  its  non-agency  saving. 

3.  Certain  easily-influenced  life- 
insurance  periodicals,  printed  to 
be  sold  to  insurance  agents,  don't 
like  the  Postal  Life  because  their 
friends,  the  agents,  don't  like  it. 

4.  Some  State  insurance  super- 
intendents bent  on  fees  and  other 
revenues,  are  unfriendly  to  the 
Postal  Life  because  it  transacts 
business  by  mail  (interstate)  and 
therefore  is  not  subject  to  the  ex- 
actions of  forty  odd  States. 


Be  Your  Own  Agent  and  Save  Money 

When  arranging  insurance,  don't  bother  with  an  agent,  for  his  commission  will  come  out  of  your 
pocket,  and  don't  be  misled  or  disturbed  by  what  certain  life-insurance  periodicals  print  or  by  what  a 


„  few  unfriendly  Slate  insurance  superintendents  may  say 

Y       Simply  write  to  the  Postal  Life  and  you  will  receive 

official  information  based  on  reports  regularly  filed 

with  the  Mew  York  State  Insurance  Department 

under  whose  strict  supervision  the  Company  does  busi- 
ness.    Just  say: 

"Mail  insurance  particulars  as  per 
TECHNICAL  WORLD  for  January" 

And  to  find  out  how  much  you  save,  be  sure  to  give : 

1.  Your  full  name.  2.  Yoor  occupation.   3.  The  exact  date  of  your  birth 

No  agent  will  be  sent  to  visit  you.     The  benefit  of  his 
commission  goes  to  you  because  you  deal  direct. 

The  Postal  Life  Insurance  Company 


®' 


WM. 
35  Nassau  Street 


R.  MALONE,  President 


New  York  City  ®. 


STRONG  POSTAL  POINTS 

First  :  Standard  policy 
reserzies,  now  more  than 
j;9,0(X),00n.  insurance  in 
force,    more   than    J45  - 

ooo.ood 

Second:  Old-line  legal 
reserve  itisnratue — not 
fraternal  or  assessment. 
Third :  Standard  policy 
proi'isions,  approved  by 
the  New  York  State  In- 
surance Department. 
Fourth :  Operates  under 
st  rid  Ne-zv  Vo  >  k  State  re- 
guireiiientsanA  subject  to 
the  United  States  Postal 
Authorities. 

Fifth:  High  medical 
standards  in  the  selec- 
tion of  risks. 

Sixth  :  Po  I  icy  holde  rs' 
Health  Bureau  provides 
ont/ree  medical  examina- 
each  year,  if  desired. 
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What  Clarkson 

is  Doing  for 
the  Book  Buyer 


IN  several  hundred  thonsand  Libraries 
in  the  homes  of  people  in  every  wallc  of 
life— from  the  day  laborer  to  the  col- 
lege professor  and  high  government  offi- 
cial, from  the  persons  who  buy  a  few 
booksof  popular  fiction  to  the  persons  viho 
pride  themselves  on  having  tne  complete 
works  of  all  the  standard  authors  in  De  Luxe  Editions  artistically 
printed  and  bound — almost  every  book  was  bought  from  me. 
WHY7  Because,  I  have  no  agents  and  sell  you  Just  th*  books 
you  want— all  new— many  at  a  saving  of  from  SO  to  90  per 
cent  —  you  examine  the  books  in  your  own  home  for  five  days 
before  paying  for  them.  If  not  satisfied,  return  them  at  my 
expense— and— owe  me  nothing. 

SAMPLE  PRICES  ^e«. Vh'eV^K^r^ 
Barbara  Worth,  35c.  Callinsr  of  Dan  Matthews,  35c.  Shakespeare,  40  vola. 
full  flexible  Morocco,  largest  type  and  best  notes  of  any  Shakespeare  pub- 
lished, publisher's  price  $96— my  price  $24.  Library  of  Oratory,  16  vols, 
publisher's  price,  $15— my  price,  $4.75.  Home  Library,  8  vols,  cloth,  pub- 
lisher's price,  $4— my  price,  85c.  Messaeea  and  Papers  of  the  Soutnern 
Confederacy,  3-4  Morocco,  publisher's  price,  $15-  my  price  98c.  Wild 
Animals  of  North  America,  publisher's  price,  $3— my  price.  45c.  Popular 
Garden  Flowers,  publisher's  price,  $3— my  price,  66c.  Girdling  the  Globe  or 
Journeys  Around  theWorld.over  600  pages  of  ever-changi'.»  scenes  of  inter- 
est, publisher's  price.  $2  50— my  price,  45c.  Oratiooa.  Addreasea  and  Club 
Eaaaya,  publisher's  price,  $1.6(>— my  price,  42c. 

Here  are  De  Luxe  Editions,  Morocco  bound,  ele^nt  paper,  many  of  them  at 
less  than  26  cents  on  the  dollar— Hugo's  Complete  Works,  $9.40.  KipUoff, 
$7,80.    Poe,  $4.90— and  all  atandard  authors  at  aimilarly  low  prices. 

Get  My  Big,  New  Catalog 

My  new  catalog,  sent  free  for  the  asking,  tells  you  how  to  save 
SO  to  90  per  cent  on  thousands  of  books.  It  is  a  course  in 
literature,  giving  nationalities,  date  of  birth  and  death  of 
authors,  the  author's  life  and  standing  in  literature,  etc  Hun- 
dreds of  sets  and  thousands  of  single  volumes  listed. 
1  sell  more  books  direct  to  the  booklover— the  individual  reader — 

the  rich  man  who  insists  upon  his  dcllar'a  worth— the  man  who  watches  his 
pennies  —  and  sell  them  for  less  money  —  than  any  other  man  in  America. 
Every  book  new  and  fresh,  and  suarantaad  to  please  you  —  you  to  bo  the 
judge.  I  do  nut  quibble,  and  would  rather  have  a  book  or  aat  of  booka  re- 
turned  at  my  expense  than  to  have  a  dissatiafied  cuatomer. 

DAVID  B.  CLARKSON,  The  Book  Broker 

136    Clarkson  Building  Chicago,  Illinois 


ROCKWOaj! 

Paper 
Frictions 


Insures  Greater 
Efficiency 

Than  can  be  obtained  with  toothed 
gears  alone.  In  modern  machinery, 
Friction  Transmission  has  a  wide  range  of 
use  —  high  speeds  with  great  flexibility, 
perfect  control,  sudden  or  graduaNstarts, 
quick  stops,  forward  or  reverse,  and  with- 
out noise  or  liability  of  breakage. 

Rockwood  Paper  Frictions  are  the 
acknowledged  standard.  Made  to  fit 
your  specifications. 

Our  booklet,  "Friction  Transmission, "  gives 
data  and  formulae  invaluable  to  the  de- 
signer. Sent  Free  on  Request  to  those  who 
state  occupation  and  firm  connected  with. 

The  Rockwood  Mfg.  Co. 

1903  English  Avenue 
Indianapolis,  Ind.,  U.  S.  A. 


A  Mechanic 

Wanted  A 

Motorcycle 

but  couldn't  save  enough  money. 
Once  he  had  within  twenty  dol- 
lars of  the  necessary  amount  and 
then  his  youngest  child  was  taken 
with  diphtheria  and  it  all  went  for 
doctors  and  nurses  and  medicines. 
He  didn't  grudge  the  money,  for 
it  saved  the  kid's  Hfe,  but  he  still 
had  enough  youthfulness  in  his 
blood  to  want  the  motorcycle. 
He  heard  that  Technical  World  Maga- 
zine offered  pretty  generous  induce- 
ments to  men  in  his  position,  and  so  he 
began  taking  subscriptions  at  odd  mo- 
ments during  the  day,  in  the  evenings 
and  on  Sundays  and  holidays.  He  quick- 
ly earned  enough  for  his  motorcycle,  and 
then  because  the  cycle  enabled  him  to 
get  around  faster  he  enlarged  his  field 
of  operations  and  made  more  than  ever. 
He  still  holds  his  job  but  he  has  doubled 
his  income  and  now  on  its  Sunday  trips 
the  motorcycle  takes  along  a  side  car 
which  carries  the  wife  and  a  kid  or  two. 

Any  intelligent  man  whose  wants  stretch  be- 
yond the  income  possible  at  his  regular  work  can 
do  what  this  man  did.  We  furnish  the  necessary 
experience.  Write  today  for  particulars.  Special 
agency  division. 

Technical  World  Magazine 


5758  Drezel  Blvd. 


Chicago,  III. 
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NEW  INTERN^mONAL 
ENCYCLOPAEDIA 

SECOND  EDITION 


Dodd.McaderCo. 


Publishers 


Editors  f  FRANK  MOORE  COLBY,  M.  A. 

of  the  <  TALCOTT  WILLIAMS,  LL.D.,  L.H.D,  Litt.  D. 

Second  Edition   (  Director.  School  of  Journalism,  Columbia  University 

Firsft  Authority  Regarding  War 
Fir^  Avith  Fadis  Regarding  Peace 
and  Fir^  and  Mo^  Consulted  in 
Libraries,  Schools  and  Colleges 

The  deep-rooted  causes  of  the  war  are  presented  in  this  Elncyclopaedia.  Each  article  is  written  with  an 
interest,  clearness,  authority  and  conciseness  unparalleled  in  any  other  reference  book.  This  revision 
will  chronicle  the  actual  facts  of  the  war;  it  will  contain  new  maps  of  the  countries  involved,  a  descrip- 
tion of  the  most  recent  engines  of  war,  biographies  of  leaders  in  this  greatest  of  tragedies,  and  a  record 
of  the  effects  of  the  war  upon  belligerent  and  neutral  nations.  It  presents  latest  information  regarding 
different  countries,  which  facts  are  valuable  to  manufacturers  or  business  men  seeking  a  market  for 
American  goods. 

It  is  only  possible  to  present  this  mass  of  important  facts  because  the 
New  International  Encyclopaedia  is  being  revised  and  published  NO  W 

RE-WRITTEN  REVISED  GREATLY  ENLARGED 

It  will  contain  30,000  MORE  ARTICLES  It  is  printed  on  a  thin  paper  made  especially  for  this  revision 

than  any   other    standard  encyclopaedia  —light,  opaque,  strong,  and  that  won't  crumple. 

We  have  also  a  special  edition  for  libraries,  printed               / 
No  other  encyclopaedia  can  give  you  as   late  and  on  regular  book  paper,  bound  in  library  Buck- 
satisfactory  information.     If    you  would    have  at  rf";P7'^t'^A«*!!*Li";,^Ti1hr«^'^^ 
,         ,           -•'              111.1...           ,                       .  tions  of  the  American    L.ibrary  Association.          .      y 
hand  a  reterence  book  which  will  meet  your  require-  V'  /  r  «, 
ments,  you  should  buy  the  New  International,  Sec-  MAIL  THE   COUPON    TODAY        ^O/      '^i^^- 
ond    Edition.      It  can  be  ordered  now  at  a  special  for  details  of  the  scope  of  the  work.         <5  /' 
introductory  price;    an  early  advance  is  positively  ^Lt^^fnt  a^d  fh^v^ri'Sul*"""  °^       Cp-^ 
certain.    Our  small  monthly  payment  plan  brings  it  -    /'      Dodd,  Mead 
within  reach  of  everyone.  Free  Research  Bureau       ^  ••''          ^  Company 
The  New  International   Encyclopaedia,  in  its  first  edition.  „hirh  p«rh  Qiihsfrihpr  tn  the           ^■■''               Publishers 
W.19  the  highest  authority  in  all  important  educational  insti-  ^cond  h\litioirmay  wii^                  /          **'  Fourth  Ave. 
tutions  and  public  libraries  in  this  country.  put  expense,  freely  con-            '^/               New  York  City 
In  its  Second  Edition,  nearly  1000  public  libraries  ordered  suit  on  any  subject  of           sT'." 

the  work  when  announced,  many  purchasing  before  a  single  interest    found     in            '**.••''       _      .        ^„.  ^          ^• 

page  was  printed.  reading  or  conver-          o  ••■          Send  me  full  inforaiation 

oot-inr.                                  j^^^.-'           regarding     your     Second 
24  Volumes            80.000  Articles            20.000  Pages  sation.                            ji-  ..         Edition  of  the  New  Inter- 
New  Maps          New  Illustrations          New  Type  Dodd,  Mead 4 Co.            v'         national  Encyclopaedia,  with 
The  strictly  alphabetical  arrangement  of  the  Encyclopaedia.  Publishers            X.  ..••          details  of  special  price,  etc. 
together  with  its  cross-reference  system,  enables  the  reader  449                 n    •''       m 

quickly  to  consult  every  subject  in  the  Encyclopaedia  whirh  Fourth  Ave.         ^/'          Name  

directly  or  indirectly  pertains  to  the  one  he  is  investigating.  New  York       V  .-•''       »-. 

An  extra  volume.  "Courses  of  Reading  and  Study,"  will  di-  'V  ••''                      '                                          

rect  you  in  your  reading  on  any  subject  you  wish  to  consult.  ^  /'        Bus.Address 
Special  attention  is  being  given  to  making  as  nearly  com- 
plete as  possible  the  bibliography  attached  to  each  article,  ,.•'         Residence 

thus  directing  the  reader  m  his  investigation  beyond  the  /' 

Encyclopaedia,  /        Town. State 
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An  Unprecedented  Situation 

HS  WE  are  about  to  prepare  for  a  new  printing  of  the  Encyclopaedia  Britannica,  we 
are  confronted  with  the  fact  that  there  is  a  forty  per  cent,  increase  in  the  cost  to  us 
of  India  paper,  and  the  leather  manufacturers  have  notified  us  of  an  embargo 
placed  by  Great  Britain  upon  the  exportation  of  leather.  Furthermore,  many  of 
the  beautiful  double-page  maps  have  hitherto  been  printed  at  the  famous  geographical 
house  of  Justus  Perthes  at  Gotha,  Germany,  of  which  no  more  can  be  obtained  until  after 
the  war. 

Meanwhile,  the  demand  for  the  new  Encyclopaedia  Britannica  is  still  unsatisfied. 
This  is  so  because  the  book  is  a  good  book  and  is  sold  at  popular  prices  and  on  easy  terms. 

The  last  printing  of  the  new  Encyclopaedia  Britannica  was  completed  some  months 
ago,  and  7,500  sets  of  29  volumes  were  distributed  to  buyers  as  rapidly  as  the  binders  could 
supply  them.     Of  this  last  printing  we  still  have  on  hand  less  than  fifteen  per  cent. 

In  A  Few  Weeks  All  Sets  Now  On  Hand  Will  Have  Been  Sold  And 
We  Then  Shall  Have  To  Take  Orders  Subject  To  Delay  In  Delivery 

We  have  often  pointed  out  that  the  production  of  a  comparatively  small  edition  of 
5,000  sets  (145,000  volumes)  takes  four  months'  time.  The  India  paper  has  to  be 
made,  the  skins  for  the  beautiful  leather  bindings  are  bought  abroad,  imported,  and  then 
prepared  as  covers,  and  the  press  work  and  the  binding  contracted  for  and  organized  well 
in  advance. 

We  will  have  to  pay  more  for  paper  and  more  for  leather  and,  therefore,  we  shall  have 
to  charge  the  subscriber  more.  This  increase  in  the  selling  price  >yill  be  inevitable  because 
of  circumstances  over  which  we  have  no  control. 

Therefore: 

First :  Those  who  want  a  set  of  the  new  Britannica  at  the  present  price  should  place 
their  order  at  once  because  the  next  printing  will  of  necessity  be  sold  at  a  higher  price. 

Second:  The  sets  now  on  hand  will  last  but  a  few  weeks  and  no  new  copies  can  be 
completed,  if  the  work  is  begun  at  once,  inside  of  four  months. 

In  other  words,  those  who  expect  to  buy  the  work  some  day,  but  who  put  the 
matter  off,  will  not  only  have  to  wait  for  the  next  printing,  but  they  will  have  to  pay  a 
higher  price  based  upon  the  higher  prices  of  materials. 

If  You  Wish  to  Investigate  This  Great  New  Book, 
Send  Us  Your  Name  and  Address 

We  will  send  you  a  most  interesting  ac-  by  great  educators  like  ex-President  Eliot 

count  of  the  publication  of  this  work,  which  of  Harvard,  great  lawyers  like  Joseph   H. 

was  first  issued  in  1768-71.  Choate,  great   men  of  business  like  E.  H. 

It     will     give     you    something    of     the  Gary,  great  authors  like  G.  W.  Cable  and 

book's    wonderful    history,    of    its    sue-  Owen  Wist er;  who  are  the  men  and  women 

cessive    appearances     during     almost    150  who  own  it  in  your  own  state,  and  county, 

years    ("always     increasing    its    sale,    its  or  your  own  town  (if  you  want  their  names), 

usefulness   and  its   influence")  —  how    this  The  story  of  the  publication  of  the  ne^.i  edition 

new  nth  Edition,  published  by  the  Cam-  of  the  Encyclopaedia  Britannica  is  a  veritable 

bridge  University   Press,  of   England,  was  romance    of   modern    industry.     Merely    to 

written,  and  the  names  and  achievements  as  receiye  all  the  facts  about  it  is  to  supply 

workers  and    pioneers  and   experts  of   its  yourself  with  information  about  air  enter- 

1,500   writers  drawn   from   all   lands — the  prise  "which  has  placed  the  whole  world 

kind  of  information  it  gives,  its  up-to-date-  under  an  undying  obligation." 
ness,  its  authority,  its  universal  usefulness, 

its  world-wide  outlook,  and  what  it  gives  , : 

you  about  the  causes  of  the  war  in  Europe,  1      Encyclopaedia  Britannica,  '"■'' 

Its  magnificent  full-page  plates  and  modern  j2y  yy^  ^jd  St.    New  York 

maps,  its  practical  utility  in  every  direction,  '  *' 


how   it    is   printed   on   the   now   famous  thin  1  /  am  intrresled  in  the  new  Encyclopaedia   Brilan- 

India  paper   (described  as  "an  inspiration  1  nUa  and  shall  be  glad  lo  receive  by  mail  full  par. 

of  genius,"  because  it  made  a  large  quarto  j  '«<^«  o*"^ «  <"<'  «'• 

volume  as  easy  to  handle  as  a  magazine),  1      Name 

how  it  is  bound,  packed  and  shipped,  who  1 

and  what  classes  of  Americans  have  bought  ]      Street -. 

it,  and  what  they  say  of  it;  what  is  said  of  it  1  (-.,-,y                              ..state 
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TTrHATislife? 
1/1/       One  great  English  writer  says 
it  consists  in  movi?ig  particles  of 
matter  fro7n  o?te  place  to  another.   Liter- 
ally, this  E?iglish  writer  has  spoken  truly; 
hut  in  a  broader  sense  he  is  ivrong;. 

What  of  the  patience,  the  ej^ort,  the 
skilly  the  driving  human  force  behind 
every  big  piece  of  work! 

Life  is  sometlmig  7nore  than  a  re-shift- 
ing of  inanimate  particles  of  matter.  Life 
is  achievement. 

You  will  find  the  pages  of  this  number 
<?/Technical  World  chock-full  of  life — 
not  life  as  the  English  writer  conceives  it, 
but  life  as  signified  by  the  mind  of  man 
wrestling  with  the  big  problems  of  this 
big  world, — The  Editors, 


THE  WORKER  WHO 

Emperors,  business  men,  social  reformers  are  all  agreed  upon  one  thing: 
alcoholic  drinks  work  positive  harm.  A  single  glass  of  beer  lowers  a  man's 
efUciency  seven  per  cent.  Imagine,  then,  ivhat  strong  ziAne,  gin,  or  zi'lnsky  will 
do.  The  up-to-date  employer  zinll  not  keep  men  who  drink  even  "in  moderation"  ; 
the  Secretary  of  the  Naz'y  zvill  not  alloit'  them  on  our 
zcarships;  every  commander  in  the  field  today  in  Europe 
is  leading  a  sober  army.  Everyzi'here  the 
brains  of  the  zvorld  recognise  that  alcoholic 
liquors  zveaken  both  muscle  and  mind  pozver. 
— Tlic  Editors. 

A  T  a  blow  the  autocrat  of  all  the  Rus- 

/%     sias,    Czar    Nicholas,    has    liberated 

/    \   one    hundred    fifty    million    people. 

I       %      He  has  done  for  his  people  what 

the    free-born    American    citizens 

have  been  unable  to  do  for  themselves.     It 

is  a  new  freedom  that  has  come  to  Russia 

— a   kind   of    freedom   that   the   world   has 

never   before    seen :     the    Czar's   edict   has 

liberated   his   subjects   from 

the  oppression  of  alcohol. 

As  by  magic,  drunkenness 

has    vanished    from    the 


NOT  DRAGGING  KING 
ALCOHOL  WITH 
THEM 

A    niountain-cl  i  m  b  in  gr 

scientist       experimented 

and  found  that  it  took 

him   over  twenty  one 

per  cent  longer  to  eet 

up  a  peak  on  the 

day  when  he  dran  k 

two     glasses      of 

beer  than  it  did 

o  n       abstinent 

days. 
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DRINKS  MUST  GO\ 


By  Gene  and  W^llard  Price 


empire,  and  the  one  billion  dollars  an- 
nually spent  for  intoxicating  drinks  will 
be  diverted  to  other  purposes.  It  has 
been  a  comparatively  easy  thing  for 
Russia  to  do  this,  because  the  manufac- 
ture of  strong  liquors  is  a  government 
mono])oly.  For  many  years  our  national 
Government  has  been  assailed  by  the 
friends  of  prohibition  for  its  attitude  on 
the  liquor  question.  They  have,  first  of 
all.  demanded  that  the  Government  cease 
levying  revenue  on  intoxicating  liquors, 
and  secondly,  that  the  manufacture  and 
sale  of  such  liquors  be  stopped  within  the 
boundaries  of  the  United  States ;  bul 
little  progress  seems  to  have  been  made 
in  this  direction. 

If  America  becomes  liquor-free  in  the 
next  generation — as  some  industrial  lead- 
ers predict — it  will  probably  be  because 
of  the  drastic  action  of  our  industries, 
which  cannot  stand  by  and  see  large  pos- 
sible profits  swallowed  up  by  alcoholism. 

Of  course  we  all  know  that  railroads 
have  long  maintained  strict  rules  in  re- 
gard to  drinking  among  employes ;  but 
do  we  know  that  within  the  last  few  years 
practically  every  great  industry  in  the 
country  has  established  similar  rules? 

Drinking  will  now  spell  prompt  dis- 
missal for  you  if  you  are  an  employe  of 
the  Ffershey  Chocolate  Company,  Inter- 
national Harvester  Company,  Sherwin- 
Williams  Company.  Sheffield  Car  Works. 
United  States  Steel  Corporation,  West- 
ern Electric  Company,  Pullman  Com- 
pany. Edison  Company,  Western  Union, 
Interborough  Company,  Standard  Oil 
Company,  or  any  one  of  a  thousand  other 
American  firms  of  the  first  rank. 

Sears,  Roebuck  and  Company  forbid 
employes  entering  a  saloon  at  any  hour 
of  the  day  within  a  mile  of  their  plant  in 
any  direction. 

Dalzell  Brothers  Company  declare  that 


"as  the  state  insurance  rate  is  affected  by 
the  number  of  accidents,  we  are  deter- 
mined not  to  place  ourselves  liable  to  an 
increased  rate" — and  they  accordingly 
rule  that  promotions  shall  go  to  total 
abstainers  only. 

Thick  and  fast,  during  the  present 
year,  indu.stries  have  been  lining  up  in 
the  efficiency  campaign  against  the  com- 
mon enemy  "booze". 

On  ^larch  27,  1914,  a  sweeping  order 
was  issued  by  the  United  States  Steel 
Mills,  covering  the  entire  Mahoning 
Valley,  to  the  effect  that  hereafter  all 
promotions  would  be  made  only  from  the 


EFFECTS  OF  ALCOHOL 

ON 

Naval  and  Military  Work 


TO  ALL  MEN  SERVINGTHE  EMPIRE 

It  has  been  proved  by  the  most  careful 

SCIENTIFIC   EXPERIMENTS 

and  completely  confirmed  by  actual  experience  in 

ATHLETICS    AND    WAR 

as  attested  by 

FIELD-MARSHAL    LORD    ROBERTS, 

V.C,  KG.,  K.P. 

FIELD-MARSHAL  LORD  WOLSELEV, 

K.P.,  G.C.B. 

and  many  other  Army  Leaders,  that 
ALCOHOL  OR   DRINK 

(1)  SLOWS  the  power  to  see  Signals 

(2)  CONFUSES  prompt  judgment 

(3)  SPOILS  accurate  shooting 

(4)  HASTENS  fatigue 

(5)  LESSENS  resistance  to  Disease  and  Exposure 

(6)  INCREASES  shock  from  wounds 

We  therefore  most  strongly  urge  you  for  your  own 
Health  and  Efficiency  that  at  least  as  long  as  the  war 
lasts  you  should  become 

TOTAL  ABSTAINERS 

(Signed) 
THOMAS   BARLOW.   M.D.,  F.R.S.,  K.C.V.O.,  Pres. 
Coll.  Phys.,  Physician  to  H.M.  the  King 

FREDERICK  TREVES,  F.R.C.S.,  G.C.V.O.,  Hon.  Col. 
R.A.M.C.,  T.F.,  Sergeant-Surgeon  to  H.M.  the  Kiae 

G.y  H.  EVATT,  M.D..C.B.,  Surgeon-General  R.A.M.C. 

VICTOR      HORSLEY.     F.R.C.S.,     F.R.S..     Captain 
R.A.M.C..  T.F. 

G.    SIMS     WOODHEAD.    M.D.,     F.R.S..     Lt.Col. 
R.A.M.C.T.F. 
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ranks  of  those  who  do  not  indulge  in  the 
use  of  intoxicating  drinks. 

Last  spring  a  local-option  election  was 
held  in  the  "dry  town"  of  Three  Rivers, 
Michigan.  The  big  industry  of  the  town 
is  the  Sheffield  Car  Works.  The  man- 
agement of  these  works  issued  a  circular 
letter  to  the  many  thousand  workmen 
advising  them  that  if  they  signed  wet 
petitions  they  would  by  that  act  be  plac- 


nor  to  frequent  places  where  it  was  sold 
or  used.  Practically  all  of  the  men  made 
the  promise. 

This  magazine  could  be  crammed  to 
the  covers  with  similar  instances  of  the 
strong  front  industry  has  assumed 
against  alcohol  during  the  last  two  years. 

The  sentiment  of  the  executives  of  in- 
dustry is  pretty  well  summed  up  in  the 
pointed  statement  of  Andrew  Carnegie: 


'W  ™«i«.^>"*'. 
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JOSEPHUS  DANIELS  DECIDED  THE  NATION  COULD  GET  MORE  WORK  OUT  OF  THE  NAVAL 
FIGHTING  MACHINE  WITH  LIQUOR  DRINKING  PROHIBITED 


ing  themselves  in  opposition  to  the  inter- 
ests of  the  company. 

Yes,  and  only  a  few  months  ago  the 
great  steel  works  at  Homestead,  Pennsyl- 
vania, employing  twelve  thousand  men, 
decreed  that  not  only  would  drinking  be 
prohibited  during  working  hours,  but 
that  even  the  slightest  intemperance 
while  off  duty  would  be  cause  for  im- 
mediate discharge. 

Recently  the  Philadelphia  Quartz  Com- 
pany conducted  a  pledge  campaign 
among  its  employes.  The  men  were 
offered  a  ten  per  cent  increase  if  they 
would  pledge  themselves  not  to  use  liquor 


"There  is  no  use  wasting  time  on  any 
young  man  who  drinks  liquor,  no  matter 
how  exceptional  his  talents." 

And  note  this :  C.  L.  Close,  manager 
of  the  famous  Bureau  of  Safety  of  the 
United  States  Steel  Corporation,  a  man 
who  knows  the  social  side  of  industry  as 
few  men  do,  declares  his  opinion  that  in 
ten  years,  through  the  combined  effort  of 
American  industries,  the  manufacture 
and  sale  of  liquors  will  be  at  an  end  in 
the  United  States. 

What  does  it  all  mean?  Have  our  in- 
dustrial leaders  been  caught  up  in  the 
swirl  of  religious  revival?    Has  a  moral 
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renaissance  begun  to  climb  up  through 
the  hearts  of  our  captains  of  industry? 

Not  a  bit  of  it !  They  are  as  disinter- 
estedly interested  in  the  almighty  dollar 
as  they  ever  were,  but  their  eyes  have 
been  opened.  They  see  dollars,  thou- 
sands, millions  of  them,  slipping  away, 
and  they  are  going  to  stop  the  leak  or 
know  the  reason  why. 

And  here  is  the  leak — exposed  unmis- 
takably by  the  laboratory  experiments  of 
Dr.  Emil  Kraepelin  of  the  University  of 
Munich. 

With  the  ergograph,  a  little  instrument 
for  measuring  the  weight-lifting  strength 
of  workers.  Dr.  Kraepelin  found  that  on 
days  when  the  alcoholic  equivalent  of  a 
good  glass  of  Bordeaux  was  taken,  the 
amount  of  work  done  by  the  subjects  was 
decreased  by  from  seven  to  nine  per 
cent. 

A  number  of  accountants  were  given 
daily,  in  divided  doses,  the  equivalent  of 
•three  and  a  half  cups  of  claret.  After 
two  weeks  of  this  steady,  moderate  alco- 
holic allowance,  their  average  ability  to 
add  one-figure  columns  had  decreased 
fifteen  and  three-tenths  per  cent. 

Four  typesetters,  e^ch  drinking  daily 
three-quarters  of  a  tum- 
bler  of  Greek  wine 
(eighteen  per  cent  alco- 
hol) lost  an  average  of 
nine  and  six-tenths  per 
cent  in  efficiency  by  the 
end  of  one  week. 

In  co-ordination  tests, 
where  the  subject  was 
required  to  snap  down  a 
telegraphic  switch  at  the 
unexpected  flash  of  a 
light  or  sound  of  a  gong, 
the  rapidity  of  the  co- 
ordinating responses  was 
decreased  by  liquor  from 
six  to  eight  and  three- 
tenths  per  cent. 

Tests  by  other  scien- 
tists tell  the  same  story. 

Professor  Durig,  an 
expert  mountain  climber, 
found  that  on  days  when 


he  took  two  glasses  of  beer,  his  instru- 
ments showed  that  he  expended  fifteen 
per  cent  more  energy  than  on  the  days 
when  he  did  not  drink,  and  that  it  took 
him  twenty-one  and  seven-tenths  per  cent 
longer  to  reach  the  top  of  a  mountain. 

In  many  industries,  employes  do  but  a 
single  small  piece  of  work,  repeating  the 
same  motions,  using  the  same  muscles 
over  and  over  all  day  long.  Tests  of 
Swedish  marksmanship  illustrated  the 
effects  of  alcohol  upon  endurance  in  such 
repetition  work.  Upon  the  alcoholic 
days  the  soldiers  averaged  only  three 
hits  out  of  thirty  shots,  while  on  their 
abstinent  days  they  averaged  twenty- 
three  to  twenty-six  hits  out  of  thirty.  It 
is  significant  that  they  thought  they  were 
shooting  better  after  they  drank ! 

Lord  Kitchener  pleaded  with  the 
friends  of  the  British  recruits  as  they 
started  for  the  front,  not  to  "treat"  them 
to  liquor.  With  the  declaration  of  hos- 
tilities. Czar  Nicholas  issued  his  now 
famous  ukase  which  ended  once  and  for 
all  the  manufac- 
ture and  sale 
of  alcoholic 
liquor 


The  Steel  Workers  Have 
Proved  to  Their  Employ- 
ers THAT  ThkvCan  Pro- 
duce More  When  They 
Can  Not  Get  Alcohol, 
Although  They  Have 
Not  Always  Proved 
It  VVilllngly 
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by  the  Russian  Government.  Writes 
Professor  Thomas  C.  Hall,  of  the  Union 
Theological  Seminary,  who  was  ap- 
pointed Roosevelt  Professor  at  the  Uni- 
versity of  Berlin  for  the  year  1915-16: 
"With  the  first  proclama- 
tion of  war  all  drink- 
i  n  g  in  the 
German 
army  was 


pelin,  Professor  Frollch,  Dr.  Ridge  of 
England,  and  Professor  Vogt  of  the  Uni- 
versity of  Christiania. 

So  much  for  the  verdict  of  the  labora- 
tory.    Now,   what  has  been  the  actual 
experience  of   industries? 
Have    they    noticed 
any    practical, 
workaday 
difference 


ordered 
stopped     at 
once."    Assur- 
edly, the  war  lords 
have    discovered    that 
an  efficient  army  is  a  sober 
one. 

If  an  office  worker  takes  only  so  much 
as  one  glass  of  beer  daily,  he  decreases 
his  efficiency  seven  per  cent,  according 
to  experiments  of  Bergman,  Kraepelin, 
Mayer,  and  Kinz. 

The  drinking  man  cannot  stand,  heat  or 
cold  as  well,  remember  as  well,  smell  as 
well,  see  or  hear  as  well  as  the  non- 
drinking  man.  Such  is  the  finding  of  ex- 
periments performed  by  Professor  Krae- 


The    Men    of 
THE  .Antarctic Ta- 

lioo  It 
Sir  Ernest  Shackleton  left 
recently  for  the  Far  South  and 
took  with  him  a  group  of  men  who 
had  renounced  liquor    because  it    re- 
duced their  ability  to  stand  cold. 


in   the   efficiency   of   alcoholic   and   non- 
alcoholic workmen? 

Here  is  one  instance.  The  manager 
of  a  copper  mine  at  Knockmahom,  Ger- 
many, was  convinced  that  his  output 
would  increase  if  his  men  quit  drinking. 
He  induced  one  thousand  of  them  to  take 
the  pledge.  He  was  delighted  to  find, 
after   two  years,   that   their   productive 
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efficiency  had   increased   nearly   twenty- 
five  thousand  dollars  annually. 

Coming  nearer  home :  President  Wil- 
born  of  the  Colorado  Fuel  and  Iron  Com- 
pany makes  this  striking  statement  in 
regard  to  the  closing  of  saloons  in  the 
Colorado  mining  districts: 

"With  the  advent  of  the  federal  troops 
all  saloons  in  the  coal-mining  districts 
were  closed  and,  as  a  result,  the  efficiency 
of  the  workmen  has  greatly  improved, 
the  average  production  of  coal  per  man 
increasing  about  ten  jier  cent. 

"The  production  at  this  company's 
nu'nes  in  the  southern  district  of  Colorado 
for  the  first  eighteen  days  of  April  aver- 
aged 5.85  tons  per  day  for  each  miner  at 
work.  That  was  before  the  federal 
trcx)ps  closed  the  saloons.  F"or  the  first 
eighteen  days  of  June — 
with  all  saloons  closed — 
each  man  produced  6.52 
tons,  which  meant  an 
average  increase  in 
wages  of  more  than 
eleven  per  cent  per  man. 

"This  has  confirmed 
the  view  long  held  by  us, 
that  if  saloons  and  drink- 
ing could  be  eliminated 
from  the  coal  districts 
not  only  the  miners  but 
the  companies  would  be 
greatly  benefited. 

"What  I  have  said  ap- 
plies specifically  to  the 
Colorado  Fuel  and  Iron 
Company,  but  I  think,  in 
a  general  way,  it  is  true 
of  the  coal-mining  indus- 
try in  the  State." 

Spoiled  work  is  no 
small  part  of  the  loss 
which  drink  lays  upon 
industry.  A  workman  in 
one  of  the  Coatesville 
Steel  Mills  declares  that 


Wreaks  Havoc  in  a  Week 
Four  typcsetteis  each  drinkinsr 
daily  thrco-quartors  of  a  tumbler  of 
Greek  wine  (eighteen  pir  cent  alcor 
hoi)  lost  an  average  of  nine  and  six- 
tenths  per -cent  in  efficiency  by  the 
end  of  one  week." 


when  the  saloons  were  open  it  was  not 
unusual  for  twenty  to  forty  tons  of  steel 
to  be  spoiled  in  the  rolling  follow- 
ing pay  days.  Thus  the  earnings  of  every 
tonnage  man  in  the  mill  were  reduced 
because  of  the  half-drunken  condition  of 
some  of  the  men.  "Rut  with  the  closing 
of  the  saloons,"  he  adds,  "that's  all  his- 
tory now." 

There  is  evidence  that  a  shorter  work- 
ing day,  permitting  workers  to  stop 
before  the  physical  limit  of  fatigue  has 
been  reached,  results  in  a  falling  off  of 
the  desire  to  indulge  in  intoxicants. 

Boyd  Fisher,  vice-president  of  a  club 
of  Detroit  executives,  says : 

"A  good  many  Detroit  employers  are 
wise  enough  to  see  that  in  a  large  num- 
ber of  cases  excessive  drinking  is  a  direct 
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FIGHTING  ENVIRONMENT 

The  Illinois  Steel  Company  felt  that  the  saloons  near  the  entrance  to  tlie  plant  were  too  inviting  to  the  man  with  a  dry 

throat.    This  striking  sign  faces  him  as  he  goes  out  now. 


result  of  too  long  hours  at  monotonous 
work.  Wherever  they  have  shortened 
the  working-  hours,  they  have  minimized 
drinking  and  secured  a  compensating  in- 
crease in  output." 

The  Burroughs  Adding  Machine  Com- 
pany is  a  case  in  point.  This  firm  short- 
ened the  working  day  from  nine  and  one- 
half  hours  to  eight  hours.  A  noticeable 
decrease  in  drinking  followed,  and  a 
slight  increase  in  the  output  per  man. 

A  thofn  in  the  side  of  industry  has 
been  the  proverbially  meager  output  of 
Monday.  Industrialists  are  now  discov- 
ering that  if  there  is  no  drinking  on 
Saturday  and  Sunday,  there  is  no  falling 
off  of  output  on  Monday. 

"Blue  Monday  in  the  industries  of 
Kokomo  is  a  thing  of  the  past,"  says  J.  E. 
Frederick  of  the  Kokomo  Steel  and  Iron 
Company.  Kokomo,  Indiana,  is  a  city 
without  saloons.  "On  Monday  our  fac- 
tories are  able  to  secure  the  same  output 
as  on  any  other  day  of  the  week.  This 
was  not  the  case  when  saloons  were 
running." 

"Monday  has  stepped  up  with  the  other 
days  of  the  week,"  says  a  manufacturer 
in  Buckhannon,  West  Virginia.  "Manu- 
facturers have  no  off  days  now  in  Kan- 
sas," says  the  Thomas  Page  Milling 
Company  of  North  Topeka.  "The  men 
are  just  as  fresh  at  the  beginning  of  the 
week  as  at  the  close." 

So  it  goes.    From  fifty  different  angles, 


industry  is  today  looking  critically  and 
cynically  at  the  results  of  alcohol. 

Do  you  wonder,  then,  that  most  of  the 
money  for  the  campaign  which  made 
West  Virginia  dry  was  contributed 
by  labor-employing  industries  in  the 
State?  West  Virginia  abounds  in  coal, 
lumber,  oil,  and  gas  industries.  These 
were,  almost  to  a  unit,  active  workers 
for  state-wide  prohibition. 

Judge  J.  C.  McWhorter,  who  had 
charge  of  the  campaign,  says :  "While  I 
was  helping  to  raise  funds  for  our  con- 
stitutional prohibition  campaign,  a 
brewer  from  another  State,  who  had  no 
liquor  business  in  West  Virginia,  but  who 
had  thousands  of  dollars  invested  in  cer- 
tain other  industries  in  the  State,  sent  me 
his  check  for  two  hundred  fifty  dollars 
to  help  make  West  Virginia  dry,  because 
he  knew  what  liquor  was  doing  to  his 
men  and  his  business." 

What  the  industries  within  the  nation 
have  learned,  the  nation  itself  is  learning. 
Abstinence  is  becoming  the  enforced 
rule  of  national  engineering  projects. 
The  way  Colonel  Gorgas  obtained  in- 
creased efficiency  by  reducing  alcoholism 
among  his  canal  builders  is  interesting  in 
this  connection. 

He  writes,  in  a  paper  published  in  the 
Journal  of  the  American  Medical  Asso- 
ciation, June  13 : 

"On  the  Isthmus  we  had  our  laboring 
force  located  on  the  line  of  the  canal 
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about  fifty  miles  in  extent.  In  this  dis- 
tance we  had  about  twenty  towns.  At 
first  we  allowed  as  many  liquor  establish- 
ments as  chose  to  pay  the  high  license, 
twelve  hundred  dollars  per  year.  As 
time  went  on,  we  gradually  abolished 
saloons  in  town  after  town,  until,  last 
year,  liquor-selling  was  finally  abolished 
in  all  the  zone. 

"The  two  Panama  towns  of  Colon  and 
Panama,  at  the  northern  and  southern 
ends  of  the  canal,  are  not  under  the 
jurisdiction  of  the  commission  as  far  as 
regards  liquor  selling.  There  is  no  re- 
striction on  an  employe  going  to  these 
towns  and  getting  liquor  when  he  wishes 
and  bringing  it  into  the  zone  to  his  own 
home.  The  only  prohibition  is  that  it 
must  not  be  sold  in  the  zone ;  but  to  get 
liquor  he  has  to  make  a  longer  or 
shorter  railroad  trip  and 
Sfo  to  con- 


1914,  the  order  went  into  effect  prohibit- 
ing the  introduction  of  intoxicating  bev- 
erages into  the  ships  of  the  navy,  the 
naval  stations,  and  all  points  under  the 
jurisdiction  of  the  navy. 

It  is  not  commonly  known  that  one  of 
the  chief  considerations  which  startled 
Secretary  of  the  Navy  Josephus  Daniels 
into  this  action  was  the  fact,  revealed  by 
the  medical  inspector  of  the  United 
States  Navy,  that  there  were  nearly  ten 
times  as  many  admissions  to  the  hospital 
for  alcoholism  in  the  American  Navy  as 
in  the  British  Navy,  and  nearly  fifty 
times  as 
many  as 
in  the 


siderable  ^ffort.  Our  experience  has 
shown  that  there  are  a  considerable  num- 
ber of  men  who  do  not  care  enough  for 
liquor  to  make  the  effort,  and  therefore 
do  without. 

"The  efficiency  of  our  working  force 
has  increased  so  much  that  generally  the 
men  in  charge  of  the  laborers  in  the  dif- 
ferent districts  have  asked  to  have  their 
districts  included  within  the  prohibition 
area." 

Another  big  national  business,  known 
as  the  American  Navy,  has  also  learned  the 
alcoholism-efficiency  lesson.     Qn  July  1, 


What  It  Costs  an  Of- 
fice Man  TO  Drink  "a  Little" 
One  glass  of  beer  takes  seven   per 
cent  of  his  efficiency,  and  yet   most 
men  will  tell  you  that  beer  is  hardly 
an  intoxicating  liquor. 


German  Navy !  If  alcohol  was  sending 
so  many  men  to  the  hospital,  it  was  un- 
doubtedly rendering  inefficient  a  still 
larger  number  of  men  who  did  not  get  as 
far  as  the  hospital.  Alcohol,  in  the  name 
of  efficiency,  was  banned. 

Four  years  ago,  long  before  this  action 
was  considered,  Germany's  far-seeing 
Kaiser,  in  a  great  speech  to  his  naval 
cadets,  urged  them  to  form  total- 
abstinence  societies  as  the  British  had 
done. 

"Naval  service  demands  a  height  of 

{Continued  on  page  182) 


"CLEAR  FOR  ACTION!" 


TERNAT.   NEWS 


Last  Moments  of  a  Monster  of  the  Seas 
H.  M.S.  Audacious  lived  for  hours  after  the  death  blow  had 
been  struck  her  by  a  submarine  off  the'North  Coast  of  Ireland. 
Standing  by  her  are  two  destroyers  which  tried  to  render  aid. 
The  photograph  was  taken  from  the  Olympic,  whicii  took  off 
the  crew.  The  port  deck  is  partly  submerRed;  the  sailors  are 
grouped  on  the  liigli  side  of  the  sliip. 
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When  Four  German  Destroy 

ERs  Succumbed 
Tlic  battle  in  the  North  Sea  was 
over  when  this  phototrraph  was 
taken,  but  the  stricken  ships  kept 
barkinRbackattheirenemy.  A  Brit 
ish  naval  officer  had  time  to  snap 
tills  i)l)()to(.'rai)h   from   his  vessel. 


The  End  of  thk  Kaiser   Wtlhchn  der  Grossc 

The  great  liner  which  had  been  armed  by  the  Germans 

Was  sunk  by    the    Hishflyer.      She    was    a    "rollinff 

wreck"  as  she  started  to  turn  turtle  before  she  went 

down. 


Prince  Louis  of  Batteiilxrir  resinned  the  command  of 
the  British  navy  because  of  prejudice  ag-ainst  him.  and 
.■\dmiral  Fisher,  the  man  who  first  made  the  fleet 
efficient,  and  who  retired  in  1910,  has  again  taken 
charge  of  the  naval  campaign. 
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THE  GERMAN   "IKON  KING" 
In  a  little  shop  in  New  York  City  is  Herr  Henry  Mielkc,  who  fxchanjfcs  an  iron  rinj?  for  thcKoId,  pn-cious  stones,  and 
valuables  that  are  (jiven  for  the  aid  of  the  (ierman  cause.    The  jewelry  will  be  auctioned  off  and  the  proceeds  sent  to 

the  Kaiser. 


WrvRtfiMT INTfRNA 


^H  1  :    ..     Christmas  Present 

^HThe  ship  sailed  from  New  York,  carrying  a  great  cargo  of  things 
^H  for  the  children  in  the  war  zone  who  otherwise  would  have  no  holi- 
^H  day  cheer.    It  is  the  United  States  collier  Jason. 


■JiwiiniTii  rrriiwr 
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THE  GREAT  GUNS 


By  Bailey  Alillardi 


WHAT  THE  BRITISH  SOLDIER  CALLS  A  "JACK  JOHNSON" 

It  is  one  of  the  twelve-inch  German  sicgre  puns  that  throws  a  huge  projectile,  which,  because  it  emits  black  smoke, 

was  named  after  the  American  negro  pugilist,  known  as  the  "Big  Smoke". 


THE  report  circulated  among 
the  Allies  soon  after  the  be- 
ginning of  the  war  that  the 
Germans  held  in  reserve  a  sur- 
prise for  them  in  the  shape  of 
a  huge  Krupp  gun  that  was  going  to 
make  dust  of  the  strongest  forts  was 
anything  but  pleasant  news.  This  pqjver- 
ful  piece  of  artillery  was  the  forty-two- 
centimeter,  or  sixteen-and-one-half-inch, 
gun,  of  which  the  Kaiser  was  said  to 
have  ten,  either  complete  or  in  various 
stages  of  construction.  At  first  the  cor- 
respondents reported  this  forty-two-cen- 
timeter piece  as  a  field  gun,  at  which 
information  the  French  and  British  artil- 
lery experts  stood  aghast.  They  hardly 
could  credit  such  a  report,  as  the  largest 
field  ordnance  known  to  be  in  German 
possession  were  twelve-inch  howitzers. 
But  when  they  learned  that  the  monster 
Krupp  was  semimobile  and  had  to  be 
carried  by  rail  they  were  not  much  re- 
lieved ;  for,  while  semimobile  may  mean 
little,  it  also  may  mean  much  by  way  of 
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quick  handling  and  setting  up,  as  was 
proved  by  this  example. 

But  Belgium  did  not  feel  the  force  of 
this  big  gun  at  Liege,  nor  in  any  of  the 
opening  engagements.  It  first  came  into 
play  at  Namur,  but  not  until  after  the 
trenches  were  full  of  German  dead.  Its 
cost — nearly  half  a  million  dollars — is 
probably  out  of  proportion  to  its  effi- 
ciency, and  yet  that  efficiency  is  vast. 
The  gun  weighs,  with  its  carriage,  one 
hundred  and  twenty  tons.  It  takes  three- 
quarters  of  a  ton  of  powder  to  fire  it,  and 
each  shot  weighs  a  ton.  Its  length  its 
seventy-nine  feet,  and  its  efi^ective  range 
is  a  little  over  twenty  miles.  It  would 
shoot  clear  across  the  Strait  of  Dover. 
It  was  fired  every  fifteen  minutes  at 
Antwerp.  Its  life  is  said  to  be  less  than 
two  hundred  rounds,  but  is  probably 
greater. 

All  eyewitnesses  agree  as  to  the  ap- 
palling power  for  demolition  of  this 
monster  Krupp.  When  one  of  its  shells 
crashed   into  the  middle  of  a  block  of 
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buildings,  it  was  followed  by  an  upheaval 
like  that  of  a  volcano.  Great  conical 
clouds  of  dust,  debris,  and  smoke  rose  to 
the  height  of  a  thousand  feet,  while  the 
detonation  was  so  violent  as  to  break  the 
eardrums  of  every  one  in  the  immediate 
neighborhood  and  to  deal  out  death  with 
a  Homeric  hand.  The  British  soldiers 
had  lain  low  at  the  sight  and  sound  of 
the  "Jack  Johnsons"  hurled  from  the  ten- 
and  twelve-inch  German  howitzers,  and 
were  unable  to  reply  in  kind ;  but  this 
was  the  "Big  Bertha",  named  for  the 
heiress  of  Alfred  Krupp.  Antwerp,  built 
to  hold  out  against  all  comers  for  at  least 
six  months,  went  down  in  eleven  days 
before  the  "Big  Berthas". 

But  as  for  the  terrorizing  influences  of 
the  "Jack  Johnsons",  also  called  "Black 
Marias"  and  "coal  boxes",  these  counted, 
but  not  for  long.  The  Belgians  soon  got 
used  to  their  noise  and  say  that  they 
learned  to  dodge  them.  Besides,  they 
were  encouraged  by  the  result  of  the 
terrible  work  they  themselves  were  doing 
in  mowing  down  vast  divisions  of  the 
Teuton  army.  Never  have  I  seen  any 
satisfactory  explanation  of  how  the  Bel- 
gians blocked  the  German  game  so  long 
at  the  outset,  but  here  is  a  clew :  Granted 
that  it  was  a  game  of  gims — not  of  mere 
bravery,  though  the  Belgians  were  brave 
enough — the  game  was  of  a  diflferent 
order    than    that    of    big    gun    against 


big  gun.  It  was  machine  gun  against 
field  artillery  and  massed  infantry  forma- 
tion— the  easiest  of  all  targets  for  the 
rapid-fire  gunner. 

When  the  Lewis  machine  gun — the 
most  deadly  of  all  its  class  of  arms — 
was  offered  by  its  American  inventor  to 
our  Government,  it  was,  for  some  inex- 
plicable reason,  looked  at  askance,  and' 
Colonel  Lewis  was  virtually  told  to  go 
elsewhere  with  his  "mowing  machine". 
He  went  elsewhere — to  Germany. 

"Ah !"  cried  the  war  lords.  "Here's 
what  we  want,  but  we  want  it  exclu- 
sively." 

"I'll  let  you  know  about  that,"  de- 
murred the  inventor,  who  did  not  relish 
the  idea. 

Negotiations  held  fire  for  a  while,  and 
then  the  mowing  machine  was  sold  to 
Belgium.  When  war  came  it  found  the 
Belgians  in  the  possession  of  the  most 
effective  instrument  of  death  ever 
brought  into  the  field  of  battle.  In  the 
open  warfare,  there  was  no  withstanding 
it  save  by  overpowering  numbers  of  foe- 
men — by  the  setting  up  of  so  many 
human  targets  that  the  gun,  effective  as 
it  was,  could  not  be  fired  at  them  all. 
True,  the  Germans  had  machine  guns, 
but  nearly  always  they  relied  upon  their 
heavy  artillery  to  clear  the  path  before 
them.  This  rushing  the  big  guns  to  the 
front  was  a  trick  learned  by  the  Prussians 


THE  CATERPILLAR  SIEGE  GUN 
It  travels  in  two  parts,  the  recoil  mechanism  apart  from  the  gua  barrel.    It  is  one  of  the  most  successful  of  the  German 

pieces. 
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at  Sedan ;  but  if  the  French  had  had  the 
Lewis  machine  gun  in  1870  instead  of 
their  own  mitrailleuse,  Sedan  might  have 
been  a  different  story. 

A  single  Belgian  with  one  of  these 
guns  was  able  to  rain  bullets  into  the 
German  mass  at  the  rate  of  five  hundred 
rounds'  a  minute,  and  this  rate  could  be 
increased  or  decreased  by  the  mere  turn 
of  a  thumbscrew.  There  are  other 
good  machine  guns — the  Vickers,  the 
Schneider,  the  Krupp,  and  the  improved 
mitrailleuse,  but  the  Belgians  had  the 
only  one  capable  of 
rapid,  continuous  fire 
without  change  of  bar- 
rels or  water-cooling. 
The  greatest  fault  of  ma- 
chine guns  is  their  liabil- 
ity to  cartridge  jamming 
and  of  getting  too  hot 
for  use.  Often  they  are 
out  of  service  half  the 
time.  The  Belgians  had 
a  gun  without  these  de- 
fects. There  was  no  ces- 
sation of  its  delivery  of 
those  five  hundred 
rounds  a  minute.  That 
was    why   at    Liege   the 


Germans  lost  sixty  per  cent  in  some  regi- 
ments, including,  in  not  a  few  instances, 
every  officer  of  a  command. 

What  we  know  as  cannon  were  first 
used  by  the  Germans  at  the  siege  of 
Cividale,  Italy,  in  1331,  and  were,  of 
course,  very  crude  affairs.  Not  until  the 
fifteenth  century  was  artillery  used  in  the 
field.  Cromwell  had  cannon  so  heavy  that 
a  forty-pounder  required  five  times  as 
many  horses  as  would  now  be  used  to 
draw  a  piece  of  that  sort.  "Howitzer" 
means  a  slins:.  and  at  first  was  the  stonc- 


A  Krupp  Machine  for  Making  Armor  Plate 


Hammering  Armor  Plate  at  Essen 
The  clang  of  Riant  steel-working  machinery  has  been  con- 
stant for  years  as  Germany  prepared  for  thegrreat  conflict. 

throwing  catapult  of  the  ancients.  Fred- 
erick the  Great  revived  the  term  and  ap- 
plied it  to  short,  squat  guns,  of  which  he 
employed  as  many  as  forty-five  in  a  bat- 
tery. Napoleon  developed  gunnery  to  a 
wonderful  degree  and  relied  upon  cannon, 
for  his  greatest  work.. 

"Once  the  melee  has  begun,"  he  said, 
"the  man  who  is  clever  enough  to  bring 
up  an  unexpected  force  of  artillery  with- 
out the  enemy  knowing  it  is  sure  to  carry 
the  day." 

But  it  is  "cannon  first"  with  the  mod- 
ern German  commander.  The  German 
artillery  regulations  call  for  immediate 
offensive  activity  and  all-possible  speed. 
The  theory,  as  explained  to  all  officers, 
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is  that  any  delay  is  favor- 
able to  the  enemy,  and 
that  from  the  begin- 
ning- all  artillery  must 
be  simultaneously  de- 
ployed. To  artillery  is 
assigned  the  prime  task 
in  battle.  Why  Von 
Kluck  has  been  called 
the  man-slayer  and  Joff  re 
the  man-saver  is  a  mere 
matter  of  regulations. 
For  while,  according  to 


Forging  Stekl  in  Tremendous 
Quantities  at  the  Essen  Plant 

OK  THE   KrUPPS 


the  printed  instructions,  the  German 
forces  must  all  be  assembled  on  the  main 
line,  notwithstanding  exposure  to  losses, 
the  French  forces  are  required  by  their 
regulations  to  pursue  this  course :  *'\Vhen 
the  hostile  artillery  has  obtained  a  superi- 
ority, it  is  evident  that  a  continuation  of 
the  duel  will  only  increase  losses,  so,  com- 
mencing with  the  most  exposed,  the  guns 
will  gradually  retire  to  positions  in  sup- 
port." If  these  facts  are  borne  in  mind 
by  newspaper  readers,  they  will  better 
understand  the  retiring  tactics  so  often 
resorted  to  by  the  French  and  the  per- 
sistent onset  of  the  Germans. 

But  always  in  the  present  slaughter  the 
Germans  have  had  the  mightier  field 
guns.  Their  twelve-inch  ordnance  is  the 
most  powerful  that  ever  went  out  with  a 
mobile  army.  Splendidly  mounted  on 
caterpillar  auto  trucks,  these  monsters 
could  be  hauled  three  to  four  times  as 
far  in  a  day  as  horse-drawn  cannon  of 


Molten  Steel  for  Ordnance 
Each  group  of  ■workmen  is  carry- 
ing a  crucible. 


the  same  or  lesser  size.  The  twelve-inch 
gun  throws  a  projectile  of  seven  hundred 
fifty-nine  pounds  six  miles  at  the  rate  of 
six  shots  a  minute.  The  entire  battery  of 
these  guns  was  intended  to  throw  ten 
thousand  pounds  of  projectiles  a  minute 
against  Paris.  Larger  but  far  less  power- 
ful guns  thaif  these  were  used  by  the 
North  in  the  Civil  War,  but  they  threw 
crude  projectiles  and  were  about  as 
mobile  as  a  house. 

For  firing,  most  of  the  warring  Euro- 
pean powers  use  guncotton  for  field 
guns,  but  for  many  of  their  field  howitz- 
ers they  use  nitro-glycerine  powder.  The 
Germans  employ  dice  powder  very 
largely,  declaring  that  it  "brings  better 
results"  than  granulated  powder.  They 
also  pour  trinitrotoluol  in  among  their 
shrapnel  bullets  as  a  safeguard  against 
premature  explosion.  The  Krupp  shrap- 
nel shell  commonly  used  is  of  14.3 
pounds,  with  three  hundred  bullets,  run- 
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ning  fifty  to  the  pound.  It  contains  also 
a  high  grade  of  lyddite  and  a  percussion 
fuse.  Where  they  are  accurately  fired, 
these  shells  sit  pretty  badly  on  the  diges- 
tion of  the  enemy ;  but  the  French  affect 
to  despise  them,  declare  they  are  easily 
dodged  as  they  shriek  to  high  heaven, 
and  that  their  own  shrapnel  is  far  better. 


spent  millions  of  money  for  powder  and 
projectiles.  In  the  awful  artillery  engage- 
ments on  the  Yser  two  Belgian  batteries 
fired  eight  thousand  rounds  in  the  first 
four  days,  each  gun  firing  one  thousand 
shells  on  that  part  of  the  line  in  a  single 
day.  The  estimated  expense  of  this  four- 
day  bombardment  was  ten  million  dollars. 


THE  GREAT  BIG-GUN  WORKS  AT  ESSEN 
Night  and  day,  in  three  shifts,  the  workmen  are  turning-  out  cannon  for  the  German  Army. 

force  was  doubled. 


When  the  war  started  the 


Ammunition  for  Germany's  big  guns 
has  been  sent  forward  from  its  great 
arsenals  by  the  trainload  into  Belgium, 
France,  and  Russia.  In  ten  hours  the 
combined  artillery  forces  of  Germany 
can,  and  often  do,  use  two  hundred  thou- 
sand pounds  of  projectiles.  But  a  tre- 
mendous amount  of  this  ammunition  is 
strewn  about  to  no  purpose.  Before 
Verdun  the  Germans  are  said  to  have 
dropped  more  than  two  hundred  fifty 
thousand  dollars'  worth  of  shells  in  a  cer- 
tain two-acre  plot,  making  many  craters 
in  the  earth  and  not  killing  a  single  man ! 

But  while  they  have  been  less  lavish 
with    their    fireworks,    the    Allies    have 


But  the  Germans  are  said  to  have  spent 
three  times  that  amount  in  the  same 
engagement. 

British  experts  affect  to  believe  that  in 
the  field  the  German  artillery  fire  is  com- 
paratively harmless,  and  that  it  is  more 
than  offset  by  the  Allies,  gun  for  gun. 
The  Britishers  think  there  is  nothing  like 
Vickers-Maxim  ordnance  and  those  made 
at  their  own  arsenals.  But  as  a  rule 
American  experts  give  the  palm  to  the 
Schneider-Canet  guns  used  by  the  French 
and  Russians.  And  certainly  in  the  first 
three  months'  fighting  the  Schneider 
gave  a  good  account  of  itself.  French 
artillerists    deride    "Krupp    futility",    as 
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they  term  it.  They  say  they  would  not 
load  themselves  up  with  Krupp  guns  if 
they  could  have  them  for  nothing.  The 
French  were  the  first  to  employ  armored 
railroad  trains.  These  trains  are  mounted 
with  rapid-fire  guns  on  flat  cars  running 
behind  steel-protected  box  cars,  above 
which  are  collapsible  fighting  tops.  These 
battleships  on  wheels  are  wonderfully 
eflfective  unless  the  enemy  is  inconsid- 
erate enough  to  tear  up  the  track. 

Indirect  firing,  now  generally  em- 
ployed by  the  battling  forces,  was  orig- 
inated by  the  French,  who  have  the  repu- 
tation of  being  the  most  scientific  gim- 
ners  in  the  world.  It  was  used  by  them 
in  drills  as  early  as  1897,  but  was  first 
employed  by  the  Japanese  in  1904  at  Port 
Arthur.  The  guns  or  mortars  are  con- 
cealed as  long  as  possible,  the  fire  being 
directed  by  an  observer  standing  on 
an  elevation.  The  observer  telephones 
minute  instructions,  based  on  diagrams 


muzzle-loaders  in  use  by  our  coast  artil- 
lery, but  they  were  far  less  powerful  than 
the  ten-inch  disappearing  gun  of  today. 
Even  the  greatest  modern  guns  are  not 
the  mightiest.  Italy's  seventeen-inch 
monster,  the  largest  of  all  modern  guns, 
does  not  outclass  our  own  sixteen-inch 
ordnance,  and  for  this  reason :  the  muzzle 
energy  of  the  Italian  gun  is  only  forty 
thousand  tons,  while  our  sixteen-inch 
Sandy  Hook  terror,  which  throws  a  pro- 
jectile weighing  2370  pounds  twenty 
miles,  has  a  muzzle  energy  of  eighty-eight 
thousand  tons.  This  gun  is  the  most 
powerful  ever  built  unless  we  except  the 
two  new  ones  of  the  same  size  to  be 
mounted  at  the  Pacific  approach  to  the 
Panama  Canal. 

When  England  began  to  build  dread- 
naughts  she  went  in  for  enormous  sea 
ordnance.  One  gun  had  a  sixteen-and-a- 
quarter-inch  opening,  and  there  were 
many  of  fourteen  and  thirteen  inches,  with 


PRODUCT  OF  THE  KIEL  SHIPYARDS 

It  is  one  of  the  great  German  cruisers  restipg  in  the  naval  canal  which  connects  the  city  with  the  sea. 


and  tables.  Wonderful  work  was  done 
by  the  French  along  the  Aisne  in  this 
way  with  long-range  ordnance. 

Some  of  the  biggest  guns  ever  made 
were  the  old  eighteen-  and  twenty-inch 


long  range ;  but  the  lesson  learned  in  the 
Russo-Japanese  war  was  that  long-dis- 
tance naval  firing  was  not  what  it  had 
been  cracked  up  to  be,  and  so  the  modern 

(Continued  on  page  ISf) 
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A  LONG  SEARCH  FOR  RUBBER 


By 
W.    T.    WALSH 


THE  recent  privateering  exploits 
of  the  cruiser  Emden  cost  the 
rubber  trade  in  the  United 
States  a  milHon  dollars.  Dur- 
ing her  riotous  career  in  the 
Pacific  Ocean,  among  the  ships  she  sank 
were  three  merchantmen,  carrying  an  ag- 
gregate of  thirty-nine  hundred  tons  of 
crude  rubber.  With  the  price  of  rubber 
seventy  cents  a  pound  in  the  London 
market — and  London  is  the  world  center 
for  the  unmanufactured  product — the 
industry  was  thus  robbed  of  five  and  a 
half  million  dollars.  With  a  consequent 
rise  in  insurance  rates,  due  to  the  hazard 
of  transport,  the  commodity  advanced 
twelve  cents  a  pound  in  the  American 
market.  Coincident  with  the  destruction 
of  the  gallant  cruiser,  the  price  rapidly 
fell  toward  normal. 

It  was  only  a  year  or  so  ago  that  the 
results  obtained  by  chemists  encouraged 
industry  to  believe  that  the  day  was  not 
far  distant  when  the  laboratory  would 
supersede  the  rubber  plantation.  Arti- 
ficial or  synthetic  rubber  was  to  satisfy 
all  our  present  commercial  needs  and  to 
take  charge  of  a  hundred  newly-created 
demands.  That,  at  least,  was  the  he  pe 
of  the  enthusiasts.  In  their  mind's  eye 
they  saw  the  doom  of  the  natural  prod- 
uct written  large  on  the  wall.  They  fore- 
saw the  rubber  forests  of  Brazil  and  the 
Congo  revert  to  their  primeval  state.  If 
these  enthusiasts  had  been  as  good 
prophets  as  they  were  visionaries,  they 
might  have  forecast  the  war  and  the 
depredations  of  the  Emden,  and  have 
pointed  out  that  artificial  rubber  produced 
in  our  own  laboratories  would  in  that 
crisis  render  us  industrially  self-sufficient. 
But  they  made  no  pretence  to  the 
power  of  prophecy,  and  their  vision  was 
clouded.  Rubber  cannot  be  called  into 
being  by  a  few  hocus-pocus  w^ords  mut- 


tered by  a  long-haired,  thick-spectacled 
individual  over  a  chemical  retort.  Ac- 
cording to  Dr.  Gerlach,  of  I  lanover,  Ger- 
many— a  scientist  deeply  interested  in  the 
manufacturing  end  of  the  rubber  indus- 
try— twenty  years  must  elapse  before  the 
artificial  can  compete  successfully  with 
the  natural  pro<luct.  It  is  not  sufficient 
that  the  chemist  bring  the  cost  down  to 
that  of  the  commodity  now  on  the  mar- 
ket. In  order  to  manufacture  artificial 
rubber  on  a  commercial  scale  the  capi- 
talist must  have  full  assurance  that  he 
will  not  be  undersold  by  the  supply  from 
the  forests  and  j)lantations.  But  he  has 
not  that  assurance.  Indeed,  the  chemist 
does  not  pretend  to  create,  as  yet,  a 
practical  commercial  product.  His  syn- 
thetic rubber  is  a  success,  just  as  a  sur- 
gical operation  is  sometimes  a  success, 
.  though  the  patient  dies.  But  in  neither 
case  are  the  relatives  or  the  capitalists 
satisfied. 

Yet  in  spite  of  the  tremendous  diffi- 
culties in  the  way  of  producing  artificial 
rubber,  there  are  hundreds  of  patents  for 
processes  registered  both  in  this  country 
and  in  England,  and  probably  hundreds 
of  others  will  be  registered  before  the 
long-sought  end  is  attained. 

There  are  two  errors  the  general  pub- 
lic labors  under,  with  reference  to  rub- 
ber. The  first  is  that  the  forests  are 
being  destroyed  more  rapidly  than  they 
can  be  grown.  The  second  is  that  the 
price  runs  into  the  dollars  per  pound.  It 
is  true  that  four  years  ago  the  best  Para 
rubber — so-called  from  the  district  in 
Brazil  where  it  is  produced — fetched 
three  dollars  a  pound  in  the  London  mar- 
ket. That  was  because  the  demand  for 
rubber  for  automobile  tires  and  golf 
balls  had  received  a  tremendous  impetus 
— a  fact  which  enabled  the  Brazilian  pro- 
ducers, who  practically  had  a  monopoly 
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Watching  His  Work 
Every  day  the  highly-paid  cutter  makes  new  herringbone 
slits  on  the  bark  of  the  tree.    The  finer  these  slits  are  the 

more  milk  is  produced. 


The  Brazilian  Leaf  and  Seed  Pod  of  the  Rubber 
Tree.    The  Seeds  Grow  Three  in  a  Pod 
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on  the  output,  to  fix  prices  arbitrarily. 
But  their  greed  brought  about  their  own 
undoing.  The  great  demand  stimulated 
competition.  Big  shipments  began  to 
come  in  from  Sumatra  and  other  parts  of 
the  East  Indies.  The  bottom  dropped 
out  of  prices.  In  less  than  three  years' 
time  they  fell  to  fifty  cents,  although  they 
presently  rose  again. 

The  opening  up  of  the  new  plantations 
in  the  East  practically  ruined  a  number  of 
investors — or,  more  properly,  perhaps, 
speculators — for  rubber  quotations  are 
exceptionally  sensitive  to  every  commer- 
cial breath  that  blows.  The  price  is  re- 
markably unstable.  It  costs  from  one 
hundred  to  one  hundred  thirty  dollars  to 
bring  an  acre  of  rubber  trees  into  bearing, 
and  rubber  cannot  be  produced  profitably 
when  it  sells  at  only  fifty  cents  a  pound. 
Even  the  well-established  rubber  industry 
of  Brazil,  which  depends  on  the  native 
forests  for  its  supply,  is  handicapped  by 
an  export  tax  of  twenty-four  cents  a 
pound.  This  leaves  no  appreciable  mar- 
gin for  profit  when  prices  are  running 
low. 

Before  industry  was  compelled  by  the 
temporary  high  prices  to  turn  to  the  Far 
Eastern  fields,  it  was  thought  that  the 
East  Indian  product  was  inferior  to  that 
of  South  America.  It  was  merely  used 
as  a  substitute  for,  or  an  adulterant  of, 
the  best  Para  grades.  But  with  the  im- 
portation of  the  native  Brazilian  tree 
{Hevea  hrasiliensis)  into  the  Eastern  field 
imder  proper  cultivation,  a  genuine  rival 
to  the  South  American  product  has  un- 
questionably been  developed.  The  public 
was  mistaken  when  it  believed  that  a  rub- 
ber famine  was  imminent,  that  prices 
were  high  on  that  account,  and  that  the 
only  salvation  in  sight  was  artificial  or 
synthetic  rubber. 

These  statements  do  not  mean,  how- 
ever, that  there  is  no  need  of  reform  in 
the  rubber  industry,  or  that  the  success- 
ful synthetic  chemist  would  not  be  hon- 
ored and  recompensed.  If  a  steady  pro- 
duction of  the  best  grade  could  always 
be  assured,  if  the  uncertainty  in  mar- 
ket quotations  could  be  eliminated,  every 


man  who  uses  the  raw  rubber  in  his 
business  would  be  tremendously  bene- 
fited. 

The  industry  as  it  is  carried  on  today 
is  grossly  mismanaged.  The  Indian  labor 
of  Brazil  and  Peru  is  wasteful,  indolent, 
and,  more  than  likely,  still  grossly  mis- 
treated, despite  promises  of  investiga- 
tion and  reform.  In  the  East  Indian 
fields,  especially  on  the  plantations,  Chi- 
nese coolie  labor  is  largely  employed. 
Here,  also,  the  same  conditions  of  ineffi- 
ciency prevail.  Between  the  plantation 
and  the  factory  are  a  half-dozen  agents 
and  middlemen.  This  accounts  in  some 
measure  for  the  high  cost  of  production. 
In  Ceylon,  for  instance,  where  conditions 
evidently  are  exceptionally  favorable,  the 
average  cost  of  production  has  been 
brought  down  to  sixteen  cents  a  pound 
as  against  fifty  elsewhere. 

The  basis  of  natural  rubber  is  a  milky 
fluid  called  latex.  From  this  is  extracted 
the  india  rubber  or  caoutchouc  of  com- 
merce. The  purpose  of  this  latex  in  the 
tree  is  not  known.  Some  scientists  be- 
lieve that  it  guards  the  tree  from  insects 
or  parasitical  plant  growths.  The  fluid 
is  obtained  by  tapping  the  trees.  If  this 
is  improperly  done,  either  the  tree  may 
die  or  the  full  season's  flow  may  not  be 
obtained. 

In  the  synthetic  process — the  process 
of  the  laboratory — the  scientist  uses  as 
his  basis  isoprene.  Isoprene  is  found  in 
rubber,  and  if  it  stands  long  enough  will 
of  itself  turn  to  rubber.  Chemists  have 
been  looking  everywhere  for  some  cheap 
source  of  isoprene.  Isoamyl  alcohol, 
which  is  obtained  by  the  fermentation  of 
potatoes  and  similar  starchy  substances, 
at  the  present  time  gives  promise  of  most 
satisfactorily  meeting  the  problem.  But 
the  method  of  producing  rubber  in  this 
manner  is  indirect  and  quite  costly,  and 
until  the  chemists  have  cut  the  cost  to  a 
point  appreciably  below  that  of  the  nat- 
ural product,  and  can  supply  it  in  quanti- 
ties as  wanted,  the  world  must  continue 
to  depend  for  its  best  rubber  upon  the 
Para  region  of  Brazil  or  the  plantations 
of  Sumatra. 
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THE  MOTOR  ON  WATER 

/^LAIMING  to  have  solved  problems 
which  have  perplexed  some  of  the 
world's    cleverest    marine    ex 
perts,  a  Vancouver,  Brit- 
ish Columbia,  inventor 
has  evolved  an   en- 
tirely new  type  of 
craft.    He  calls  it 
the      "watermo- 
bile".     This 
strange-looking- 
craft   is   the 
first    experi- 
mental    model 
placed    in    the 
water,    and 
while    it    cannot 


achieve 
degree 
it     has, 
to    the 
proved 


a    high 
of    speed, 

according 
inventor, 
all   his   claims 


duced  which  will  practically  eliminate 
the  friction  encountered  with  ordinary 
hulls,  and  that  the  wheeled  contrivance 
will  glide   through   the   water 
with  as  little  resistance  as 
an  automobile  does  on 
land. 
The    body    of    the 
water  mobile 
swings  clear   of 
the    water    like 
the    chassis    of 
an  ordinary 
motor    car, 
being  suspend- 
ed    from     the 
axles      of     the 
wheels    in    iden- 
tically  the    same 
way.       The      ma- 
chine in  general  op- 
eration    features    is 

It  Does  Not  Look  Like  an  Automobile  Until    practically  the  same  as 
IT  Gets  Started  ^^^  automobile. 

PROVING  THE  CLAIM 

YY/HEN  the  prospectors  come 
out  from  the  interior  of 
Alaska  with  tales  of  their  won- 
derful claims,  some  sort  of  proof 
must  accompany  them.  The  pho- 
tograph shows  the  first  "poke" 
of  gold  that  arrived  in  Dawson 
from  a  new  district,  which  soon 
after  was  flooded  with  prospect- 
ors carrying  shovels,  washpans, 
and  axes  to  carve  stakes  with. 


Thrashing  Over  the  Lake 
It  is  called  a  watermobile  by  its  inventor. 

as  to  both  the  feasibility  and  prac- 
ticability of  his  invention.  The  demon- 
strating machine  clips  oflf  only  between 
three  and  four  miles  an  hour,  but  the 
inventor  claims  that  it  is  provided  with 
wheels  much  larger  than  are  really 
necessary.  Wheels  half  the  size,  he 
declares,  and  an  engine  of  greater 
power  will  solve  the  speed  question. 
He  also  claims  that  a  type  can  be  pro- 


The  Pan  of  Gold  Which  a  Miner   Brought  from 
His  Claim  in  Alaska 


GIRL  HEADS  CHARITIES 

CENT  from  her  home  in  Baltimore  as 
a  director  of  the  Red  Cross  work  in 

Hamilton,    Ohio,  

after  the  floods 
of  1913,  Miss 
Hilda  K.  Mills' 
active  sym- 
pathy for  the 
homeless  and 
helpless  suffer- 
ers was  so  con- 
spicuous  that 
Hamilton 
would  not  per- 
mit her  to  leave 
after  the  Red 
Cross  withdrew 
its  forces.  Miss 
Mills  is  now 
being  retained 
at  a  salary  of 
twenty  -  five 
hundred  dollars 
per  year,  which  is      "°"'°  ^''^  ^°a  Bio^'joytN 


equal  to  that  of  Hamilton's  mayor  or 
the  secretary  of  the  Chamber  of  Com- 
merce. This  young  woman's  work 
caused  Colonel  James  K.  Cullen,  presi- 
dent of  a  large 
tool  works,  and 
known  as 
"Hamilton's 
biggest  citi- 
zen", to  join 
with  other  pub- 
1  ic  men  in 
founding  the 
F  e  d  e  r  a  t  ed 
Charities  and 
placing  Miss 
Mills  in  charge 
as  secretary. 
Her  services 
are  largely  a 
continuance  of 
the  Red  Cross 
efforts.  Miss 
Mills'  society  is 
a  union  of  older 
J'b^g  TowN^°"''°^°"*"      city  organizations. 


WHEELLESS,  TRACKLESS  RAILWAY  COACH 

Berlin  engineers  tried  out  the  new  means  of  transportation  as  a  Zeppelin  flew  overhead. 
The  car  can  surmount  anything,  and  climb  a  forty-five  degree  hill. 
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ARMY  GETS  WIRELESS  TRUCK 

A  REMARKABLE  advance  in  the 
^^  construction 
of  portable  wireless 
sets  for  army  field 
service  has  been 
made  by  the  Signal 
Corps  of  the  United 
States  Army.  For 
the  next  field  oper- 
ations of  the  army 
there  is  available  a 
wireless  truck, 
which  can  be  set  up 
for  use  in  twelve 
minutes,  to  send 
messages  within  a 
radius  of  eight  hun- 
dred miles  under  favorable  conditions. 
In  tests  already  made  this  set  has 
received  messages  from  points  twenty- 


Setting  Up  the  Field  Wireless 


Wireless  from  the  Battlefield 
The  new  motor  truck  can  send  messages  eight  hundred  miles  under 
favorable  conditions. 


five  hundred  miles  distant.  The  elec- 
trical pressure  reaches  ninety  thousand 
volts  at  the  top  of  the  antennae.  The 
great  range  of  the 
new  equipment,  and 
the  speed  with 
which  it  may  be 
brought  into  action, 
is  due  to  the  em- 
ployment  of  a 
powerful  electric 
generator  driven 
through  a  train  of 
gears  by  the  thirty- 
horsepower  motor 
truck. 

The  generator 
delivers  electric 
current  of  five  hun- 
dred cycles  at  one  hundred  ten  volts  and 
from    eighteen    to    thirty-two    amperes. 
This  current  is  interrupted  by  the  relay, 
operated  by  the  sending  key,  and 
is  transformed  so  that  it  leaves  the 
side   of   the   wireless   truck   at   a 
pressure  of  twenty-two  thousand 
volts. 

The  radiation  under  these  con- 
ditions   gives    a    sending    ability 
from  two  hundred  miles  under  the 
worst  conditions  in  daytime  up  to 
eight  hundred  miles  urrder  good 
conditions    obtained    in    the 
early  hours  of  the  morning, 
when  there  is  less  electrical 
disturbance  due  to  elec- 
trical plants   of  various 
kinds. 

The    antennae    are    of 
the  umbrella  type, 
mounted  at  the  top  of  an 
eighty  -  five  -  foot    mast 
which  is  built  in  nine  sec- 
tions.   The  first,  or  top, 
section  is  raised  by  hand,  but 
the  other  sections  are  lifted 
by  a  block  and  tackle  sus- 
pended from  struts  mounted 
on  a  platform  on  the  roof  of 
the   truck,    which    makes    it 
possible  to  set  apparatus  so 
quickly. 


FARM-TRAINED  SEALS 

A  FARM  where  seals  and  sea  lions  are 
^^    to  be  tamed  and 
trained    for    circuses 
and  for  vaudeville  and 
similar  entertain- 
ments, constitutes  an 
enterprise  recently 
undertaken     at     Seal 
Beach,    California,    a 
few    miles    south    of 
Los  Angeles.    The 
farm   is  to  be  under 
the     management     of 
Captain    Owen    Hug- 
den,    who   is   a   well- 
known    authority    on 
seals  and  their  habits, 
and     who     has     had 
world-wide  experience 
in  the  training  and  ex- 
hibiting of  these 
animals  for  sev- 
eral years.    This 
farm   will   be 
made  an  interna- 
tional   supply 
station  for  "edu- 
cated" seals  and 
sea  lions,   for  which 
is  a  big  demand. 

For  many  years  Seal 
Beach    has    been    the 
home    of    about    two 
hundred    wild    seals, 
and  the  younger  of 
these     are     to    be 
taken  into  captiv- 
ity to  stock  the 
farm.     An 
effort    will 


also  be  made  to  tame  the  others  by  feed- 
ing them  and  through  the  close  associa- 
tion of  these  with  the  captives.     Wild 

baby  seals  from  time 

to  time  will  be  added 
to  the  tamed  collec- 
tion. Since  seals  do 
not  breed  well  in  cap- 
tivity, no  special  effort 
is  to  be  made  for  the 
present  in  this  direc- 
tion. 

Work  on  the  con- 
struction of  the  farm 
has  just  begim.    It  will 
consist    mainly    of 
an   extensive   cor- 
ral built  of  con- 
crete and  steel, 
which  will  in- 
clude  a   long 
stretch    of 
sandy    beach, 
and  extend 
out    into    the 
surf    far 
enough  to 
keep  the  sup- 
ply of  salt 
water  for 
the  animals 
constantly 
^^^^         renewed. 

A  Tenant  on 

THE  Farm 
He  is  learning 
to  earn  his  own 
bread  and  but- 
ter with  various 
jusrsrlinsr  and 
somersault 
feats. 


jj 


Twenty-two  Feet  in  Circumference 
This  is  one  of  the  columns  of  the  Orcifon  State  buildinsr  at  the  San 
Francisco  Exposition  and  it  shows  what  the  forests  of  that 
State  can  produce. 


67S 


676 


TECHNICAL   WORLD   MAGAZINE 


Antennae  of  the  First  Wireless 

For  ages  insects  have  practiced  some  sort  of  communication  through  the  branches 

and  hairs  on  the  feelers,  such  as  moths  have. 


BATHTUBS  FOR  PRESERVES 

A  NEW  use  for  bathtubs  has  been 
^"^  discovered  by  a  Boston  concern 
which  makes  fruit  preserves.  From 
the  cooking  room,  where  the  fruit  is 


boiled  down  in  huge 
cauldrons,  the  hot  pre- 
serves must  be  conveyed 
to  a  part  of  the  factory 
where  the  bottles  and  jars 
are  filled.  Bathtubs  have 
been  utilized  as  carriers, 
and  seem  to  be  ideal  for 
the  purpose.  Only 
enamel  tubs  are  used  and, 
because  of  their  smooth 
surface,  they  are  very 
easily  cleaned.  They 
are  mounted  on  wooden 
platforms,  which  run  on 
roller  wheels  arranged 
much  like  those  of  a 
baggage-master's  truck, 
and  may  be  trundled 
readily  to  any  part  of 
the  factory. 

When  a  tub  full  of  pre- 
serves is  pushed  into  the  canning  room,  a 
board  is  laid  across  it  to  support  a  box  in 
which  a  dozen  or  more  cans,  bottles, 
or  jars  are  neatly  arranged  which  a 
woman  worker  fills. 


THE  ENAMELED  FRUIT  CONTAINERS 
They  were  built  as  bathtubs  but  serve  the  new  purpose  in  a  canning  factory  quite  as  well  as  the  one  for  which 

they  were  designed. 


BETTER  THAN  THE  SEA  EVER  PRODUCED 
The  imagrination  of  the  (raternal  lodtre  in  a  Michigan  town  was  responsible  for  this. 


A  MECHANICAL  DRAGON 

\TO  dragon  of  Chinese  tradition  could 
have  represented  better  that  fabled 
monster  than  the  one  featured  in  the 
recent  parade  of  the  Michigan  Elks  Asso- 
ciation at  Petoskey,  Michigan. 

This  make-believe  dragon  was  one 
hundred  ten  feet  long,  and  constructed  to 
represent  the  sea  serpent  said 
by  the  Indians  to  have  been 
seen  in  Little  Traverse  Hay,  on 
which  Petoskey  and  other  sum- 
mer resorts  are  situated. 

The  Elks'  serpent,  represent- 
ing the  monster  of  the  legends, 
was  made  of  canvas  stretched 
over  hoops,  beams,  and   wire. 
The  body  was  in  six  sections, 
connected  by  hinged  joints. 
It  was  carried  on  three  au- 
tomobiles, which  were  care- 
fully   concealed    by    wings 
and    fins.      The    head    car 
had    the    power,    and    the 
others  were  towed,  being  so 
steered     as     to     give     the 
dragon  a  wriggling  motion. 
A  forked  tongue,  seven  feet 
long,   was   so   manipulated 
as  to  make  it  appear  that 
the   serpent   was   vomiting 
smoke,  fire,  and  water.    The 
creature  was  a  success   in 
every  detail,  especially  from 
the  viewpoint  of  the  throngs 
of   children    who    watched 
the  parade, 


L'--.\'-:uhii-.  S.vi-t 


Fireproof   Filing  Cabinet  of 
Reinforcep  Concrete 


SAFE  MADE  OF  CONCRETE 
A  I'TLING  cabinet  and  a  safe  or  chest, 
with  hinges  and  a  combination  lock 
like  that  on  a  regiilar  iron  or  steel  safe, 
has  been  built  of  reinforced  concrete. 
The  filing  cabinet  is  intended  for  filing 
deeds  and  other  valuable  papers  in  offices 
or  commercial  houses,  and  is  reputed  to 
be  more  reliable  than  cabinets 
of  steel  construction,  as  it  will 
endure  a  far  greater  amount 
of  heat  and,  unlike  the  steel 
cabinets,  will  not  buckle. 

The    manufacturer    declares 
that,    although    the    safe    and 
cabinet  are  not  supposed  to  be 
burglar-proof,  they  are  far  su- 
perior to  the  steel  cabinets  as  a 
protection  against  fire,  and 
then,    of   course,   they   are 
much  cheaper.     Their  con- 
struction is  said  to  be  a  job 
requiring     considerable 
patience,  due  to  the  mini- 
mum thickness  of  the  shell 
to  reduce  weight,  the  plac- 
ing of   locks,   bolts,   stays, 
etc.,  and  the  reinforcement. 
Such  safes,  in  small  sizes, 
can    be    placed    within    a 
larger  steel   safe  which   is 
burglar    proof.      Then    in 
case  of  fire,  records  in  the 
concrete   safe   will   not   be 
destroyed.  Moreover,  burg- 
lars would  find  the  combi- 
nation impregnable. 


677 


678 


TECHNICAL   WORLD    MAGAZINE 


AUTOMOBILE  BRAKING 

IT  is  customary  to  use  the  foot  brake 
to  check  the  acceleration  of  an  auto- 
mobile on  a  down  grade  and,  at  the 
same  time,  disengage  the 
clutch.  This  method  causes 
heating  and  wearing  of  brake 
linings.  A  new  method  of 
cutting  off  the  spark  or  ignition 
leaves     the     clutch 


R 


engaged,  thereby 
using  the  engine 
working  against 
compression  as  a 
brake.  This  method 
is  said  to  work 
well.  It  keeps  the  brakes 
cool,  saves  wear  on  the  lin- 
ings, and  cools  the  engine  as  well ;  but 
there  is  one  inconvenient  feature  con- 
nected with  the  operation. 

The  magneto  switch  was  located  on  the 
dash  where  it  could  not  be  easily  reached 
by  the  driver.     The  proposition  was  to 
find  a  way  of  oper- 
ating    the     switch 
easily,  and  the  fol- 
lowing method  has 
been    found    to 
work: 

The  diagram 
shows  a  push  but- 
ton located  on  the 
toe  board  just  at 
the  left  of  the 
clutch  pedal,  where 
it  is  easily  operated 
by  the  left  foot. 
The  two  terminals 
on  this  button  are 
connected  to  the 
two  binding  posts 
of  the  magneto 
switch.  Since  the 
function  of  the 
magneto  switch  is 
to  complete  the  cir- 
cuit from  the  pri- 
mary of  the  mag- 
neto to  the "ground" 
or  frame,  it  is  evi- 


The  Electric  Brake  That 

Anyone  Can  Install  on  His 

Automobile 


dent  that  pressing  on  the  button  will  ac- 
complish the  same  result,  and  with  less 
effort. 

The  reason  for  operating  the  button 
with  the  left  foot  is  twofold — the  button 
„_^  can  be  held  down  with  the 

left  foot,  and,  if  necessary, 
the  brake  applied  with  the 
right  foot;  and  when  it  is 
desired  to  release  the  clutch, 
it   is   necessary   to 
release     the     pres- 
ro»»oAmi,      sure  on  the  button 
before  operating 
the  clutch,  thus  eliminating 
any   possibility   of   stalling 
the  engine. 


Push  Qurr^M 


^ 
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To  Print  the  Bible  in  Arabic  It  Is  Necessary  to 

Photograph  Pages  of  Handwriting  and  Make  Zinc 

Etchings  from  Them 


PUT  BIBLE  IN  ARABIC 

'X'HE  Bible  is  being  printed  in  a  new 
language — the  Arabic.  Translations 
of  the  books  of  Genesis,  Psalms,  St.  John, 
St.*  Luke,  St.  Matthew,  the  Acts,  and 
Romans  have  been 
made  by  mission- 
aries in  Mekines, 
Morocco,  and  five 
thousand  volumes 
are  being  published 
by  a  large  printing 
house  in  Kansas 
City.  Photographs 
of  the  handwriting 
prints  are  made  on 
thin  glass  and  the 
whole  is  converted 
into  zinc  etchings 
from  which  the 
print  is  made. 
Work  is  now  in 
progress  on  the 
gospel  of  St.  Luke 
in  Shilha,  the  lan- 
guage of  the  Ber- 
bers, the  original 
natives  of  Morocco, 
who  still  have  their 
strongholds,  as  in 
primitive  times,  in 
the  mountains. 


LIBRARY  AT  EVERY  CROSS- 
ROADS 

By 

FRANK    G.    MOORHEAD 


A  LIBRARY  is  being  installed  at 
nearly  every  crossroads  as  a 
result  of  the  free  library  com- 
k  missions  of  the  various 
States  and  of  the  admittance 
of  books  to  the  parcels  post.  Already 
a  score  of  States  are  carrying  on  the 
work,  and  hundreds  of  thousands  of 
rural  patrons,  with  no  other  expense 
than  transportation  charges,  are  being 
supplied  with  good  books. 

While  the  restrictions  vary  some- 
what in  diflferent  States,  Iowa's  method 
of  procedure  is  typical.  Upon  the  ap- 
plication of  ten  taxpayers  in  any  one 
community,  the  Iowa  Library  Com- 
mission will  send  out  a  box  of  fifty 


good,  well-selected  books — either  as- 
sorted or  all  dealing  with  one  subject, 
as  desired — to  be  kept  in  some  central 
location  in  the  country  and  issued  to 
any  applicant  without  charge;  each 
book  to  be  kept  by  the  borrower  three 
weeks  if  desired.  The  collection  of 
fifty  books  may  be  kept  three  months, 


HP 

jL-^^HI 

GETTING  PACKAGES  READY  FOR  THE  FARMERS 
The  free  library  sends  out  volumes  to  the  crossroads,  books  for  different  individuals  going  at  the  same  time. 
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and  is  then  to  be  returned  to  the  State 
Commission.  The  borrowing  commu- 
nity pays  transportation  charges. 

But  clubs  of  ten  taxpayers  are  not 
the  only  persons  entitled  to  the  serv- 
ice. Any  -  farmers'  club,  any  rural 
school,  any  woman's  club,  any  literary 
association,  any  debating  team'  may 
secure  the  box  of  fifty  books,  upon  ap- 
plication, at  no  other  expense  than  the 
cost  of  transportation.  Even  indi- 
viduals may  write  to  the  State  Com- 
mission and  secure  any  book  desired,  to 
be  sent  by  parcels  post  at  a  cost  aver- 
aging seven  cents  a  volume  each  way — 
if  within  the  one-hundred-fifty-mile 
zone. 

The  state  library  commissions  are 
going  even  further.  They  are  sending 
bulletins  broadcast  over  the  country, 
giving  the  titles  of  one  hundred  good 
miscellaneous  books,  from  which  se- 
lections may  be  made  by  club  or  indi- 
vidual borrowers. 


The  result  is  that  rural  communities 
are  being  served  with  library  books 
practically  as  cheaply,  as  generally,  and 
as  quickly  as  urban  communities.  A 
postcard  does  the  business ;  a  few  cents 
pays  the  expense.  In  such  typical 
Middle  Western  States  as  Iowa  and 
Wisconsin,  thousands  of  volumes  are 
traveling  over  the  country,  week  after 
week,  serving  rural  readers.  The 
most  popular  collections  are  the  mis- 
cellaneous ones,  embracing  juvenile 
books,  fiction,  history,  science,  and 
biography.  Fifty  such  volumes,  kept 
at  a  central  location,  available  without 
pay — other  than  the  assessment  on  all 
members  for  transportation  charges — 
and  returnable  any  time  within  three 
weeks,  give  library  facilities  to  every 
crossroads,  which  is  already  elevating 
the  standards  of  the  countryside,  add- 
ing to  the  attractiveness  of  farm  life, 
and  making  farm  people  more  pros- 
perous and  contented. 


TOWERS  TO  INCREASE 
CANNONS'  EFFICIENCY 


By 
MONROE    WOOLLEY 


THE  public  nowadays  is  fa- 
miliar with  the  fact  that  the 
gunners  at  modern  seacoast 
fortifications  rarely  see  the 
targets  they  shoot  at.  The 
old-fashioned  method  of  sighting  a  fire- 
arm along  the  gun  barrel  was  good 
enough  when  there  was  no  better 
method ;  but  firing  a  piece  of  ordnance 
as  the  result  of  mathematical  problems, 
hastily  worked  out,  in  which  the  veloc- 
ity of  the  wind,  the  tide,  the  atmos- 
phere, the  amount  and  strength  of  the 
powder  charge,  all  are  factors  to  be 
considered,  is  much  more  accurate  than 
the  old  way.  Furthermore,,  a  system 
of  tbb  kind  makes  it  possible  to  hide 


the  guns  and  gunners  behind  mounds 
of  earth  and  concrete  which  guarantee 
almost  complete  safety  from  the  fire 
of  naval  vessels. 

Modern  range-finding  stations  and 
observation  towers  theoretically  do  the 
sighting  of  the  pieces.  They  gather 
data  by  the  use  of  dif^^erent  instruments 
and  telephone  it  to  the  plotting  rooms, 
where  hasty  calculations  are  made,  which 
will,  if  followed  and  no  errors  have 
been  made,  land  the  shot  where  it  is 
wanted.  Dozens  of  men  enter  into  the 
work  of  making  ready  for  a  single  shot, 
whereas  in  other  days  but  one  or  two 
men  were  required  to  load,  sight,  and 
fire  smellier  pieces  of  artillery, 
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Statements  were  made  in  the  closing 
hours  of  the  last  session  of  Congress 
challenging   the   efficiency   of  our   na- 
tional   defenses,    but    a    new    type    of 
observation    towers     for    battery    com- 
manders   has   recently   been   installed, 
which  for  effective  service  cannot  be 
questioned.      Hitherto   they   have   had 
to  content  themselves  with  what  they 
could  see  from  an  exposed  position  on 
the  parapets  over  which  disappearing 
guns  stick  their  muzzles  to  vomit  forth 
missiles     of     destruction.      Now     these 
officers  are  provided  with  a  system  of 
towers  which  give  them 
a   broad   range   of  view 
and  which,  at  the  same 
time,  are  within  calling 
distance  of   the   men   at 
the  guns. 

The  towers  take  the 
form  of  huge  pedestals, 
and  are  from  twenty  to 
thirty  feet  in  height,  de- 
pending on  the  height  of 
the  battery  wall  above 
the  ground  on  which 
they  stand.  The  long 
horizontal    windows    of 


Constructing  a 
Sighting  Pedes- 
tal 


This  Little  Con- 
crete House  Is 
ON  High  Ground. 
Therefore,  It 
Needed  NoTower 


the  observation  stations  mounted  on  these 
towers  are  covered  with  steel  doors. 
These  are  raised  when  the  towers  are 
in  use  and  act  as  awnings  or  sun 
shades.  The  door  itself  is  of  solid 
steel. 

A  bit  of  difficult  construction,  in 
which  a  liberal  reinforcement  of  the 
concrete  is  necessary,  is  in  the  flights 
of  cement  steps  leading,  after  the  fash- 
ion of  bridges,  from  the  upper  floors 
of  the  batteries  to  the  observation 
towers.       Another     flight     of    cement 


To  Sight  the  Big  Guns 
Fortifications  on  our  coasts  are  being  equipped  with  con- 
crete towers  for  the  sighting:  officers. 
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stairs  leads  from  the  battery  to  the 
ground.  Owing  to  the  nature  of  the 
construction  of  these  towers  it  takes 
about  as  long  to  build  one  as  it  does 
a  small  concrete  building.  They  cost 
several  hundred  dollars  each,  but  the 
investment  is  a  good  one  from  a  mili- 
tary viewpoint. 

It  is  a  noticeable  fact  that  all  sea- 


coast  emplacements  are  built  of  solid 
cement.  Sometimes  the  walls  are  many 
feet  thick.  These  structures  were  con- 
structed, their  designers  fondly  hoped, 
to  withstand  the  onslaught  of  a  foe 
and  to  last  as  long  as  wars  might  be 
fought.  It  is  a  question,  however,  if 
any  fortification  can  long  resist  the 
fire  from  the  giant  guns  of  dreadnaughts. 


WORLD'S  GREATEST  CARD 

INDEX 


By 
WALDON    FAWCETT 


T 


HE  twentieth  century  method 
of  record-making  and  book- 
keeping has  hit  Uncle  Sam 
hard.  It  is  sometimes  claimed 
that  the  United  States  Gov- 
ernment, or  at  least  that  part  of  it 
embraced  in  the  executive  departments 
at  Washington,  is  a  trifle  tardy,  as 
compared  with  private  business  insti- 
tutions, in  adopting  new  ideas  and  up- 
to-date  equipment  for  the  handling  of 
office  routine.  However,  no  such  in- 
dictment will  hold  good  in  the  case  of 
that  revolutionizer  of  detail  work — the 
card  index. 


PosTOFFiCE  Index 
It  was  desigrned  for  a  special  system  of  cards. 


Not  only  has  the  card  index  been 
adopted  in  all  the  big  clerical  institu- 
tions at  the  seat  of  government,  but 
Uncle  Sam  is  winning  title  to  the 
championship  in  card-index  feats  by 
sheer  reason  of  the  magnitude  of  the 
card-index  systems  operated  under  fed- 
eral auspices.  There  are,  in  the  busi- 
ness world,  some  vast  card-index  sys- 
tems— as,  for  example,  the  one  whereby 
the  National  Cash  Register  Company 
keeps  chronicle  of  all  present  and  pos- 
sible customers — but,  in  the  main,  the 
card-index  operations  of  private  cor- 
porations cannot  compare  with  those 
of  the  Government. 

The  complexity  of  a  card-in- 
dex system  is  based,  of  course, 
on  the  number  of  cards  embraced 
in  it.  •  The  Government  has,  in 
various  branches  of  its  adminis- 
trative establishment,  three  or 
four  card-index  collections,  each 
of  which  musters  considerably 
more  than  one  million  cards  ;  and 
each  of  these  systems  has,  at 
some  time,  been  denominated 
the  largest  or  most  remarkable 
card-index  outfit  in  the  world. 

The  United  States  Census 
Bureau  has  a  card  index  which 
includes  an  individual  card  for 
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Government  Machine  Which 

Sorts  Cards 

The  perforations  in  the  records  show 

what  is  recorded  and  enable  them  to 

be  rapidly  arranged. 


Keeping   Track   ok   the    Homi- 

STEADKR 

This  is  a  section  of  one  of  the  great 
est  card  catalotfucs  in  the  world. 


every  inhabitant  in  the  United  States. 
However,  these  census  cards  are.  of 
course,  used  only  in  making  up  the  figures 
of  a  census  and  are  then  discarded,  so 
that  perhaps  this  collection  is  not  entitled 
to  rank  with  the  permanent  card  index 
which  is  regularly  consulted.  In  the  mat- 
ter of  the  accumulation  of  index  cards  for 
reference  purposes  the  office  of  the 
Adjutant  General  of  the  War  Depart- 
ment probably  holds  the  record.  On 
its  cards,  indexed  and  cross-indexed 
for  quick  consultation,  are  the  indi- 
vidual records  of  all  the  men  who  have 
served  as  officers  or  privates  in  the 
United  States  Army. 

A  close  second  to  this  army  card 
index  is  the  array  of  cards  at  the 
United  States  General  Land  Office. 
Here  the  function  of  each  bit  of  paste- 
board is  to  stand  as  the  proxy  of  some 
"homesteader"  who  has  made  an  entry 
of  government  land.  In  this  case,  as 
in  most  of  the  big  governmental  card 
indexes,  cards  of  distinctive  colors  are 


employed  to  distinguish  the  dif- 
ferent classes  of  records  at  a 
glance. 

At  the  Library  of  Congress, 
the  greatest  collection  of  books  in 
the  Western  Hemisphere,  there 
is  a  card  index  which  lists  each  volume, 
and  at  the  Postoffice  Department  the  Au- 
ditor is  making  use  of  what  is,  in  eflfect,  a 
monster  card  index  to  keep  tab  on  the 
postal-money  orders  issued  and  paid 
throughout  the  United  States. 

In  the  case  of  some  of  the  big  federal 
card-index  systems  the  entries  on  each 
individual  card  are  penned  or  typewrit- 
ten, but  in  others  the  notations  to  be 
made  on  each  card  are  chronicled  by 
means  of  punched  holes,  the  position 
of  which  in  respective  ruled  spaces  in- 
dicates to  an  observer,  who  is  familiar 
with  the  plan  followed,  the  facts  which 
that  particular  card  is  designed  to  per- 
petuate. Special  cabinets  have  been 
devised  by  government  experts  to  ac- 
commodate some  of  the  big  card-index 
accumulations  at  Washington.  Sim- 
ilarly, machines  have  been  provided  for 
automatically  sorting  the  cards  pre- 
paratory to  tabulating.  Some  of  these 
machines  were  devised  by  inventors  in 
the  governmental  service. 


BETTER  THAN  GERMAN  TOYS 


.The  Nuremberg  of 

America 
Winchendon,  Massachu- 
setts, has  a  hobby  horse  for 
a  town  symbol,  at  the  rail- 
way station. 
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The  White  Charger  Becombs 
A  Dappled  Gray  in  the  Hands 

OF    THE  AIR-BrUSH   MAN.        HE 

Paints  the   Hide   with   the 

Blast  Which  Works  Like  an 

Atomizer 


Ready  for  the  Attack 

The  rocking  horse  is  gay  as  he 

loaves  the  stable  of  his  birth  and 

rides  otf  to  his  battlefield— the 

nursery  of  American  youth. 
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The  Auto  Mirror  Placed  on  the  Fender 
Allows  a  View  Ahead  and  Behind  With- 
out Taking  the  Eyes  from  the  Road 


AUTO  MIRROR 


'T'HE  latest  place  to  fasten  the  auto- 
mobile  mirror  is  on  the  fender  close 
to  the  headlight.     This  scheme  gives 
the  driver  a  good  viev^r  of  all  that  goes 
on   behind   him,   at   least  on   the   side 
where  the  mirror  is  placed,  and  at  the 
same  time  he  is  not  compelled  to  take 
his   eyes   from   the   road   ahead   when 
threading  his  way  through  a  crowded 
thoroughfare.      The    ordinary    mirror, 
placed  at  right  angles  to 
the  car,  forms  a  continu- 
ous distracting  influence 
to    the    driver,    a    fault 
which  this  new  method 
entirely  obviates. 

DEFINE  CROSS- 
INGS WITH  PAINT 
A  NEW  experiment  in 
*T  traffic  regulations 
is  being  tried  in  the  con- 
gested downtown  dis- 
tricts of  Washington, 
D.  C.  It  consists  of 
painted  lines  laid  down 
to  mark  the  zones  of 
safety  for.  the  guidance 
of  both  drivers  'and 
pedestrians.      That    the 


new  regulations  have  proved  successful  is  shown 
by  the  large  decrease  in  the  number  of  crossing 
mishaps  and  accidents,  and  by  an  improvement  in 
the  service  at  the  more  busy  corners. 

The  painted  lines,  which  are  white,  are  laid 
off  by  the  city's  engineering  department.  They 
must  be  repainted  every  two  or  three  days  be- 
cause of  the  wear  to  which  they  are  subjected. 
The  lines  are  laid  in  such  a  manner  that  they 
form  two  squares ;  the  outside  lines  connecting 
the  building  lines  of  the  intersecting  streets,  and 
the  inside  lines  carrying  out  the  curb  lines.  When 
the  traffic  officer  in  the  center  of  the  square  holds 
up  his  white-gloved  hand,  all  traffic  in  the  direc- 
tion indicated  comes  to  a  halt  on  the  outside  of 
the  mark -showing  the  building  line.  Traffic  in 
the  opposite  direction  is  then  allowed  to  keep 
moving,  but  drivers  are  required  to  pass  across 
the  smaller  or  inside  square.  The  parallel  lines 
running  from  building  line  to  building  line  on 
the  opposite  sides  of  the  street  and 
those  running  from  curb  to  curb  form  a 
narrow  walk  where  pedestrians  can 
cross  with  safety.  The  lines  also  act 
as  guides  for  drivers  of  vehicles  turn- 
ing corners,  keeping  them  in  the  road- 
way and  preventing  them  from  en- 
croaching on  crossings  intended  for 
pedestrians.  By  clearly  defining  paths  it 
is  hoped  a  minimum  of  accidents  will 
occur. 


Marking  the  Path  for  Traffic 


THE  GREATEST  FLAGPOLE 

/^F  the  five  hundred  or  more  flagpoles 
to  be  observed  at  the  Panama-Pacific 
Exposition  in  San  Francisco,  a  large 
number  are  formed  from  whole  trees 
over  one  hundred  feet  in  length.  One 
gigantic  trunk  stands  boldly  out  from  all 
the  others  and  is  said  to  be  the  largest 
and  tallest  single-stick  flagpole  in  the 
world. 

The  staflF — a  gift  to  the  Exposition 
from  the  city  of  Astoria — was  erected  in 
front  of  the  Oregon  State  Building.  The 
timber,  a  huge  Douglas  fir,  was  cut  in 
the  forests  of  the  Columbia  River  coun- 
try, bundled  into  a  mammoth  log  raft, 
and  towed  down  the  coast  to  the  beach 
at  the  Exposition. 

When  the  crew  of  shapers  began  the 
work  of  "dressing"  the  giant  timber  it 
measured  five  feet  across  the  ba:se,  was 
two  hundred  forty  feet  in  length,  and 
weighed  thirty-five  tons.  It  was  hewed  by 
hand  into  a  hexagonal  shape  and  painted 
white;  then  a  great  multi-pointed  sheet- 
metal  star  ten  feet  across  was  fastened  to 
the  peak  of  the  reclining  pole.  Its  base 
was  then  shoved  up  against 


\ 


The  Multi-Pointed  Sheet-Metal  St-ar  Which  Graces  the  Top 

OF  the  Great  Staff  Before  the  Oregon  State  Building  at  San 

Francisco  Is  Ten  Feet  Across 


Oregon's  Exposition  Flagsta!ff 
Four    separate    sets    of    hoisting- 
tackles  were  necessary  to  raise  this 
g^reatest  single-piece  flagpole. 


the  wall  of  a  central  hole 
in  a  heavy  concrete  anchor 
block  through  a  slot  left 
open  in  one  side  of  the 
block.  Four  separate  sys- 
tems of  hoisting  tackles, 
suspended  from  two  im- 
provised steam  derricks, 
were  attached  to  the  big 
pole  to  raise  it. 
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RECORD  IN  CONCRETE 

/^NE  building  of  the  extensive  Naum- 
keag  Cotton  Mills  of  Salem,  Mas- 
sachusetts, escaped  the  ravages  of  the 
recent  fire.  It  v^as  a  storehouse  built 
of  concrete,  containing  at  the  time  one 
hundred  thousand  dollars'  w^orth  of 
finished  goods.  In  view  of  this  fact  the 
firm  is  rebuilding  entirely  in  concrete. 
The  equipment  seen  in  the  illustra- 
tion— called  the  ''Lakewood  layout" — 
laid  forty-eight  thousand  feet  of  floor- 
ing for  the  huge  weaving  shed  in  three 
weeks. 

The  concrete  is  mixed  in  the  low 
shed  at  the  left  of  the  scene  and  carried 
in  cars  up  the  slight  incline  to  the  base 
of  the  tower.  It  is  then  hoisted  to  the 
top — one  hundred  fifty  feet  above 
ground — and  shot  down  hy  the  force 
of  its  own  momentum  through  the 
two-hundred-sixty-eight-foot  chute  to 
-any  part  of  the  ground  where  it  is 
needed. 

There   are    no   wheelbarrows 


dence,  no  long  slow  process  of  tamp- 
ing needed  to  force  the  concrete 
into  place.  This  demonstration  of 
modern  speed  and  labor-saving  is 
scarcely  to  be  surpassed  in  concrete  build- 
ing. 


REBUILDING  AFTER  THE  LESSON  OF  THE  SALEM  (MASS.)  FIRE 
A  cotton  mill  of  that  unfortunate  city  lost  every  building'  but  a  concrete  one  and  a  record  is  being  made  it  reconstruction. 


MAKING  WATER  PUMP  ITSELF 


THE  PUMPING  STATION  THAT  LIFTS  THE  WATER  AND  STARTS  IT  ON  ITS  WAY 

The  power  for  the  job  is  developed  farther  downstream.     A  lock  lets  boats  through. 


By 
C.    F.    CARE 


CHICAGO  pumps  water  from 
Lake  Michigan  into  an  arti- 
ficial canal.  This  water  runs 
downstream  to  join  a  river. 
This  river  tumbles  over  a 
dam  and  turns  a  water  wheel.  This 
water  wheel  turns  a  generator  set  and 
"makes"  electricity.  This  electricity  is 
carried  a  long  distance  by  wire  and 
runs  a  pump.  This  pump  lifts  water 
out  of  the  lake  into  the  artificial  canal, 
and  so  on  around  the  circle.  Literally, 
Chicago  makes  the  water  pump  itself. 
This  is  near  to  perpetual  motion.  At 
least,  it  is  a  freakish  use  made  of  a 
natural  situation. 

To  go  somewhat  into  detail :  In  one 
of  the  northern  suburbs  of  Chicago, 
fourteen  miles  from  the  heart  of  the 
city,  is  situated  the  Wilmette  pumping 
station.  It  is  directly  on  Lake  Michi- 
gan. The  Skokie  River,  coming  from 
the  northwest,  once  emptied  into  the 
lake  at  that  point.  A  little  to  the  west 
— a  few  miles  at  best — the  north  branch 
of  the  Chicago  River  makes  its  south- 
easterly way  to  the  lake  directly  into 
the  heart  of  Chicago.    It  is  a  sluggish, 


slow-moving  stream.  The  two  rivers  tell 
— a  fact  which  the  eye  cannot  possibly 
make  out — that  it  is  slightly  downhill 
all  the  way  to  Chicago. 

Taking  advantage  of  this  situation, 
Chicago  built  a  drainage  canal  from  the 
old  mouth  of  the  Skokie  to  the  north 
branch  of  the  Chicago  River.  This  is, 
plainly,  an  open  sewer.  The  idea  was 
— and  is — to  get  water  from  the  lake  to 
flush  that  sewer  down  to  the  point  of 
intersection  with  the  river.  After  that 
is  done,  the  water  will  flow  naturally 
to  the  down-town  section,  where  it 
joins  the  main  river. 

And  right  there  the  freak  element 
enters.  The  whole  territory  is  so  flat 
that,  a  few  years  ago,  it  was  necessary 
only  to  dig  a  short  canal  to  make  the 
Chicago  River  reverse  its  course — to 
flow  south  into  the  Mississippi  and  the 
Gulf,  instead  of  north  into  the  lake. 
Water  from  the  new  canal  takes  the 
same  course. 

To  the  west  of  Chicago,  a  distance 
of  twenty-five  miles,  is  situated  Lock- 
port.  This  is  the  point  where  the  big 
drainage  canal  tumbles  down  hill  into 
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the  Illinois  River.  This  point  gives  the 
water  a  fall  of  twenty-six  feet.  At  the 
bottom  is  a  water  wheel  to  use  the 
power  thus  created.  The  whole  chain 
of  canals  and  the  power  plant  at  Lock- 
port  are  controlled  by  the  Drainage 
Board  of  Chicago. 

This  drainage  board  has  electric 
power  to  sell.  So,  a  part  of  this  power 
made  but  not  used  was  wired  up  to 
Wilmette  to  run  the  pump. 

This  whole  arrangement  is  freakish. 
To  get  the  water  from  the  lake  into  the 
canal,  it  has  to  be  lifted  but  three  feet. 
The  bottom  of  the  canal  is  practically 
dead  level.  So  is  the  bottom  of  the 
north  branch  of  the  Chicago  River. 
The  "flow"  is  caused,  in  the  canal,  by 
the  pressure  of  water  coming  from  the 
pumps  and,  in  the  river,  by  the  pressure 
of  the  water  coming  from  the  hills  to 
the  north.  The  current  is  caused  by 
the  incline  in  the  river  bottom  away  to 
the  west  near  Lockport.  This  yields 
this  curious  result. 

The  added  power  obtained  from  the 
falls  at  Lockport  by  the  opening  of  the 
northern  canal  is  precisely  the  power 
needed  to  run  the  Wilmette  pumping 
station. 


At  the  latter  point,  four  screw  pumps 
are  situated  immediately  beneath  the 
water  on  the  lake  side.  Four  electric 
motors,  of  one  hundred  fifty  horse- 
power— they  drive  the  four  pumps — 
are  at  the  opposite  end  of  the  little 
station. 

By  these  pumps,  the  water  is  lifted 
three  feet  to  the  canal  level  at  the  rate 
of  two  hundred  fifty  cubic  feet  to  the 
second,  or  giving  a  flow  of  one  thou- 
sand cubic  feet  to  the  second  through 
the  canal. 

Engineers  have  not  calculated  the 
exact  amount  of  power  produced  by 
the  flow  through  the  canals  and  rivers, 
thus  establishing  whether  there  is  any 
other  gain  than  that  occasioned  by 
making  the  water  pump  itself.  They 
say  it  is  enough  to  do  to  make  the  flow 
sufficient,  and  hence  to  drain  a  great 
section  without  any  need  to  purchase 
power    rom  outside  sources. 

Another  curious  fact  about  the  Wil- 
mette pumping  station  is  that  it  is  so 
compact  that  the  building  which 
houses  it  has  become  a  pier  supporting 
the  central  portion  of  a  beautiful 
bridge  which,  at  that  point,  carries  a 
park  road  across  the  canal. 


SAVING  $150  ON  A  SILO 


By 
HARLAN    D.    SMITH 


IT  paid  George  Reynolds  of  Beulah, 
Pueblo  County,  Colorado,  to  study 
silos  during  his  spare  time  one 
winter,  as  it  enabled  him  to  design 
and  build  one  of  his  own  for  just 
about  one-half  the  cost  of  a  manu- 
factured silo.  To  be  specific,  for 
$142.93  he  built  a  one-hundred-ton 
wood  silo  which  would  have  cost  $300 
to  duplicate  in  a  manufactured  stave  silo 
of  the  same  size.  After  examining  the 
completed  structure  the  county  agricul- 


turist declared  that  Reynolds'  silo  was 
so  unquestionably  substantial  that  he 
believed  the  "home-made"  silo  superior 
to  the  more  expensive  stave  type. 

Reynolds  planned  his  silo  with  a 
knowledge  of  the  best  points  of  many 
types.  He  believed  that  by  using  two 
layers  of  thinner  staves  and  placing 
them  horizontally  on  two-by-four-inch 
uprights  one  foot  apart,  he  could  -get 
more  strength  than  by  the  usual 
method  of  one  thickness  of  perpendicu- 
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lar  staves  held  with  iron  bands.  He 
figured  out  to  a  foot  just  how  much 
lumber  he  would  need  and  then  gave 
his  order  to  a  sawmill  owner  eight 
miles  away,  specifying  lengths  so  there 
would  be  no  waste.     The  structure  is 


Hauling  lumber $  9.00 

Tar,  800  pounds  at  .01c 8.00 

Roofing  tin,  12  sheets,  8X2  1-6 

ft.  at  $2.90 6.03 

Building  paper 2.40 

Nails    4.20 


2X4  STUCOINC': 

OUTSIDE  BOARTWG- 
BUllXaNC  [ViFER  - 

INSIDE  DcvatraHGv 


VIEW  SHOWING   SILO 
DURING  COURSE  OF  CONSTRUCTION. 


fourteen  feet  in  diameter  and  twenty- 
eight  feet  high. 

The  silo  stands  on  a  concrete  foun- 
dation with  the  upright  two-by-four- 
inch  pieces  embedded  in  cement.  The 
uprights  stand  one  foot  apart,  and,  as 
the  photograph  shows,  the  two  lengths 
are  spliced  in  such  a  way  that  the 
joints  alternate.  The  sheeting,  cut  in 
fourteen-foot  lengths,  three-eighths  of 
an  inch  thick,  and  six  inches  wide,  was 
laid  in  two  thicknesses  around  the  in- 
side of  the  two-by-four  framework.  It 
was  nailed  on  while  still  green,  which 
made  it  easy  to  bend  after  wetting  a 
little.  To  cover  the  seams  and  joints 
of  the  first  layer  of  sheeting  those  of 
the  second  layer  were  so  placed  as  to 
alternate  with  them,  and  building  paper 
was  placed  between.  Finally,  a  coating 
of  tar,  applied  over  the  inside  layer, 
made  an  almost  air-tight  wall. 

In  figuring  the  cost  Reynolds  has  in- 
cluded every  item  of  expense,  even 
that  of  hauling,  which  was  done  with 
his  own  team,  and  his  own  labor. 

Here  is  the  itemized  cost: 
Foundation,  cement  and  labor.  .$  12.60 
Lumber  47.90 


Labor 52.80 


Total  cost  $142.93 


The  Silo  When  It  Was  Aimost  Completed 


CITY  WARS  AGAINST 
WINTER  FLOODS 

By 
H.    S.    MARSHUTZ 


D ANGELES  is  expending  nearly 
even  hundred  thousand  dollars 
1  building  a  storm  drain  in  the 
lower  part  of  the  city,  in  the 
hope  of  preventing  a  recur- 
rence of  the  disastrous  floods  which 
visited  California  last  winter.  Thou- 
sands of  huge  concrete  pipes  from  five 
to  six  feet  in  diameter,  and  weighing 
on  an  average  twenty-nine  hundred 
pounds  each,  are  being  used  in  the 
undertaking.  These  pipes  are  made 
at  the  place  where  they 
are  to  be  used,  thus 
saving  the  construction 
company  thousands  of 
dollars  in  time  and  in 
transportation  costs. 

The  drainage  ditch, 
six  feet  wide  and  fif- 
teen miles  long,  is 
being  dug  through  one 
of  the  most  fashionable 
residence  districts  of 
the  city.  The  great 
trench  varies  in  depth 
from  twelve  feet  in 
level  territory  to  thirty- 
two  feet  where  it  is 
necessary  to  bore  under 
a  hill  to  insure  a  level 
flow  for  the  water.  The 
storm  drain  will  con- 
nect with  the  city's 
sewer  system,  which 
reaches  to  the  Pacific 
Ocean,  eighteen  miles 
distant. 

The  builders  expect 
to  have  the  undertaking 
completed  in  less  than  a 
year.   The  most  modern 


When  the  System   of  Pipes  Met  a  Hill 

It   Was  Set  Thirty  Feet  Deep  in  the 

Ground 


methods  are  being  employed.  The  digging 
machine  used  is  probably  the  most  efficient 
of  its  kind,  being  superior  to  any  here- 
tofore used.  It  not  only  digs  four  hun- 
dred cubic  yards  of  earth  per  day,  but 
loads  a  wagon  every  seventy-five  sec- 
onds, at  the  same  time  moving  along 
under  its  own  power.  A  thirty-horse- 
power steam  engine  does  the  work. 
The  entire  machine  is  operated  and 
controlled  by  one  man. 

As  the  endless  chain  of  giant  shovels 
revolves  at  a  rapid  rate, 
the  hard  earth  is 
scraped  and  loosened 
and  carried  at  a  fast 
clip  to  the  machine 
above,  where  it  is 
dropped  onto  a  mov- 
ing platform,  which 
transports  it  to  the 
wagons.  As  the  ma- 
chine moves  along,  the 
ditch  is  made  ready  to 
receive  the  concrete 
pipes.  Supports  are 
erected  to  prevent  cave- 
ins,  and  the  trench  is 
surveyed  to  guarantee 
a  level  floor  or  a 
gradual  curve,  as  the 
case  may  be.  The  dirt 
is  taken  from  the  great 
digger  and  carried  to 
the  foot  of  the  ditch 
and  there  thrown  in,  as 
fast  as  the  pipes  are 
lowered  and  cemented 
into  position. 

The  rate  of  progress 
depends  largely  upon 
the  quality  of  the  soil 
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SOMK  OF  THE  CONCRKTE  PlPK  SECTIONS    WEIGHED   AL- 
MOST Three  Thousand  Pounds 


The  Trench  Digger  Walking  Through  a  Street, 
Excavating,  and   Filling  Wagons,  in  the  Seven- 
Hundred-Thousand-Dollar  Project 


The  Trench  Digger  That  Filled  a  Wagon  Every  Seventy 
FIVE  Seconds 


and  the  depth  of  the  drain.  With  a 
twelve-foot  ditch  the  great  machine  can 
negotiate  over  sixty  feet  a  day  ;  but  when 
working  at  a  depth  of  thirty  feet,  and 
on  a  curve,  no  such  record  can  be  ex- 
pected. 

The  concrete  is  poured,  and  is 
spaded  instead  of  being  tamped  into 
position.  The  forms  which  hold  the 
concrete  are  heavy  steel  plates  rolled 
to  true  circles,  and  cast-iron  rings  rigid 
enough  to  offset  any  possible  distortion 
while  being  filled.  Both  longitudinal 
and  circular  reinforcements  are  em- 
ployed. 

The     superiority     of     rein  forced-con- 


crete pipe  over  other  pipe  for 
drain  and  conduit  work  is  dis- 
tinct. With  the  reinforced  pipe 
the  density  and  uniform  thick- 
ness of  the  walls,  the  absolute 
certainty  of  the  proper  location 
of  the  steel,  and  the  elimination 
of  shrinkage  cracks  are  assured. 
With  other  forms  of  pipe  such 
assurance  is  doubtful. 

Pipe  that  is  constructed  in  this 
fashion  of  concrete,  like  other 
concrete  structures,  becomes 
harder  and  stronger  with  age. 
and  can.  of  course,  be  made  in 
the  particular  shape  that  is  neces- 
sary in  any  particular  place.  In- 
creases in  pressure  can  be  taken 
care  of  in  the  same  way  by  mak- 
ing the  pipe  larger  for  points 
where  it  is  required. 

Eig^ht  points  of  advantage  claimed  by 
concrete  enthusiasts  are :  permanance ; 
imperviousness;  strength  when  rein- 
forced wath  steel ;  increased  capacity 
due  to  uniform  cross  section  and 
smooth  interior ;  joints  as  strong  as 
the  remainder  of  the  pipe ;  joints 
poured,  thereby  being  made  w^ater- 
tight ;  easy  and  thorough  inspection ; 
low  cost. 

Of  course  for  ordinary  construction 
purposes,  where  a  great  deal  of  pipe  is 
not  used  and  where  great  reserve 
streng.th  is  not  so  essential,  it  would  often 
be  more  practical  to  use  ordinary  pipe. 
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Aboard  the  British  Train  {abm'f) 
Tlie  English  uunncr  is  placitik'  a  shell  just  bt-fore  it  is 
sent  to  swoi'p  a  German  trench. 
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American  Motors  for  Russia  {.at  right) 

A  British   steamer  loaded  as  many  motor  trucks  at 

Brooklyn.  N.  Y..  recently,  as  it  could  carry  and  sailed 

oS  in  hopes  of  g^etting  them  into  the  war  zone. 


COPYAISHT UNOEHWOOD  &  UNDERWOOD 


Digging  Out  a  Railway  Tunnel  {above) 

The  German  engineers  get  to  work  at  once  to 

remove  obstructions  in  their  path  laid  by  the 

retreatinfir  enemy. 


Gun  the  British  Kept  Secret 

It  is  for  aeroplane  and  Zeppelin  work,  mounted 

on  an  armored  train. 
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The  Engine  Pushing  Behind  (below) 

Belgian   armored   trains   won  fame  for  their 

stubborn    resistance    even  tiiough  they  were 

unable  to  hold  back  the  invader. 


GERMAN  COOKLNG!-THEY  CARKV  IT 
TO  THE  BATTLEFIELD 


PATENTED  IN  AMERICA  FIFTEEN  YEARS  AGO.  THE  GATHMAN  TWENTY  INCH  SIEGE  GUN  IS  NOW 
WORKING  FOR  GERMANY.    IT  IS  FIFTY  FIVE  FEET  LONG 
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EVERY  SHOVELFUL  HAS  GOLD  IN  IT 
Coming-  downstream  with  the  flow  of  water  are  fine  particles  of  gold  dust,  borne  from  some  yellow  drift  upstream  which 

has  never  been  discovered. 


DIGGING  SAND  AND  GRAVEL  FROM  THE  SASKATCHEWAN 
Edmonton,  Canada,  is  on  the  bank  of  the  river  and  the  shovels  which  work  at  the  bars  deposited  by  the  water  get  gold 

as  a  by-product. 
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GOLD  AS  A  BY-PRODUCT 


By 
AUBREY    FULLERTON 


GRAVEL  for  road  paving  and 
construction  work  at  Ed- 
monton, Canada,  is  taken 
from  the  bed  of  the  Sas- 
katchewan River.  The  Sas- 
katchewan is  one  of  the  great  water- 
ways of  America.  It  rises  in  the  Rocky 
Mountains  and  flows  for  fifteen  hun- 
dred miles  across  the  Canadian  prairies, 
bringing  down  gravel  and  sand  from 
the  hill  country  and  spreading  it  out 
along  the  river  bed,  thus  providing  an 
easy  and  inexhaustible  supply  of  build- 
ing material  and,  incidentally,  a  quan- 
tity of  yellow  gold. 

For  many  years,  occasional  pros- 
pectors had  been  washing  the  dirt  from 
the  sand  bars  of  the  stream  and  finding 
enough  gold  dust  in  it  to  pay  them 
good  wages ;  and  when 
gravel  digging  fqr  build- 
ing purposes  developed 
into  a  local  industry,  one 
of  the  first  compar^ies  in 
the  field  took  up  washing 
for  gold  as  a  side  line. 
To  add  the  gold-washing 
process  to  the  gravel 
washing  was  really  a 
simple  matter.  The 
gravel  is  scooped  from 
the  river  by  steam  shov- 
els of  the  harbor-dredg- 
ing kind,  and  is  carried 
to  the  washing  plant  up- 
shore,  which  needed  only 
the  addition  of  another 
flume  and  a  blanket  to 
make  it  ready  for  the 
gold.  The  first  experi- 
ments were  satisfactory, 
and  it  soon  became  the 
usual  thing  to  wash  the 
gravel  a  little  more  care- 
fully. 


The  new  scheme  paid  well.  From 
five  to  ten  dollars'  worth  of  gold  was 
taken  out  from  the  day's  washings  of 
one  dredge,  and  sometimes,  on  a  par- 
ticularly good  bar,  enough  was  secured 
to  pay  the  day's  operating  expenses. 
Of  late,  however,  the  demand  for  the 
gravel  itself  has  been  so  great  that  the 
gold-washing  has  been  somewhat  neg- 
lected, but  is  now  being  resumed. 
Besides  the  gravel  companies,  with 
whom  the  gold  is  only  a  by-product, 
there  is  always  a  number  of  prospectors 
along  the  river  who,  with  shovels  and 
grizzlies,  make  day's  wages  for  them- 
selves the  season  through. 

3"his  gold,  which  is  of  quite  as  high 
a  grade  as  that  of  the  Klondike,  comes 
down  the  river  in  a  fine  powder  and  is 


Ernest  Brown  Washing  for  Gold  with  a  "Grizzly" 
Just  as  the  clam  diggers  of  the  Mississippi  hunt  for  pearls,  Edmonton  men  hunt 

for  gold. 
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found  in  the  loose  sand  and  in  the  slime 
which  adheres  to  the  larger  stones. 
The  only  possible  way  of  collecting  this 
fine  gold  is  on  a  blanket,  after  thorough 
washing.  How  it  happens  to  be  in  the 
river  in  this  form  is  a  story  which 
dates  back  to  some  remote  geological 
period.  Because  it  is  brought  down 
from  the  west  by  the  swift  river  cur- 
rents, and  its  supply  is  bountifully  re- 
newed by  each  recurring  spring  freshet, 
it  has  been  generally  assumed  that 
somewhere  up  in  the  Rockies  there  is 
a  mother  lode  from  which  the  moun- 
tain-fed river  wears  off  the  yellow  dust 
and  carries  it  away.  Indeed,  one  ad- 
venturous miner  set  out  a  few  years 
ago  to  find  the  fountainhead  of  the 
supply  and  spent  two  full  summers  in 
exploring  the  headwaters  of  the  Sas- 
katchewan, hoping  to  steal  a  march  on 
the  little  placer  miners  down  stream. 
But  the  mountain  of  gold  was  not 
found  and  the  search  was  permanently 
given  up. 

As  a  matter  of  fact,  the  Rockies  are 


the  Sas- 
given  by 
the  ages 
are  the 
ranges — 


not  gold-bearing  mountains,  but  their 
neighbors  to  the  west,  the  Selkirks, 
are;  and  the  explanation  of 
katchewan's  gold  sands,  as 
some  geologists,  is  that  in 
before  the  Rockies — which 
youngest  of  the  mountain 
were  lifted  up  from  the  primeval  plains, 
the  streams  then  flowing  eastward 
from  the  Selkirks  carried  away  some 
of  their  gold  and  spread  it  out  around 
the  headwaters  of  the  present  rivers. 
The  upheaval  of  the  Rockies  east  of  the 
Selkirks  ended  this  process,  but  the 
gold,  which  had  already  been  shifted 
into  what  is  now  the  foothill  country, 
has  continued  ever  since  to  be  a  play- 
thing for  the  river  currents.  Those  of 
the  Saskatchewan  have  worn  it  into  dust, 
mixed  it  with  its  sand,  and  carried  it 
down  stream,  depositing  it  in  bars 
along  the  way,  and  at  Edmonton,  a 
hundred  miles  from  the  river's  source, 
it  is  being  washed  out  in  undiminished 
quantities  as  a  by-product  of  the  gravel 
business. 


NEW  YORK  TO  HAVE 
GIGANTIC  PIERS 


By 
R.    H.    MORTON 


NEW  YORK  is  now  building 
the  first  two  of  nine  gigantic 
piers  for  super-steamships. 
Within  a  year  the  two  docks 
will  be  completely  ready  to  re- 
ceive ships  as  large  as  any  now  afloat,  or 
likely  to  be  built  for  years  to  come.  These 
first  structures  will  be  ten  hundred  fifty 
feet  in  length  with  slips  three  hundred 
sixty  feet  wide,  dredged  to  a  depth  of 
forty-four  feet  below  mean  low  water 


between  them.  They  will  be  at  the  very 
edge  of  the  heart  of  Manhattan,  right  up 
in  the  hotel  and  theater  district,  and  close 
to  railroads  leading  to  all  parts  of  the 
country.  When  the  work  is  finished,  and 
the  big  ships  dock  there,  the  result  is 
bound  to  have  an  important  effect  upon 
the  territory  adjacent,  and  indeed  upon 
the  whole  central  section  of  the  city. . 

In   the  last  three   years   it  has   been 
demonstrated  repeatedly  that    the    city 
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needed  better  docking-  facilities  for  the 
ever-growing-  fleet  of  transatlantic  steam- 
ships. The  largest  piers  along  the  North 
River — as  the  lower  stretch  of  the  Hud- 
son is  called — were  not  of  sufficient 
length  to  take  care  of  ships  already  built, 
let  alone  the  leviathans  which  were  soon 
to  come ;  and  the  United  States  Govern- 
ment refused  to  allow  any  further  en- 
croachment upon  the  fairway  of  the  river. 
For  a  time  it  looked  as  if  many  of  the 


water  between  the  dam  and  the  shore, 
amounting  to  approximately  fifty-five 
million  gallons,  was  pumped  out,  the  op- 
eration requiring  four  days.  This  left  a 
dry  area  eight  hundred  feet  in  length  by 
approximately  three  hundred  feet  in 
width.  This  area,  estimated  at  seventy- 
six  thousand  five  hundred  cubic  yards 
of  solid  rock,  is  now  being  blasted  out  to 
make  the  necessary  slip  room. 

It   is  essential    for  the   safety   of  the 


THE  COFFERDAM  THAT  NOW  HOLDS  THE  HUDSON 

When  the  water  was  piimpod  out  from  behind  it,  a  place  (or  the  new  piers  could  be  blasted  from  the  solid  rock  bottom. 


important  steamship  lines  would  have  to 
find  terminals  elsewhere.  Finally,  it  was 
suggested  that,  if  the  city  could  not  build 
farther  into  the  river,  it  could  excavate 
and  build  piers  inward. 

The  work  of  building  the  piers  in  this 
manner  is  monumental.  In  the  first 
place,  a  huge  cofferdam  had  to  be  built 
to  keep  back  the  waters  of  the  North 
River  while  the  excavation  for  the  steel- 
pier  supports  went  on.  It  practically 
meant,  the  engineers  said,  the  damming 
of  the  river. 

This  cofferdam,  which  is  said  to  be  by 
far  the  largest  ever  built,  is  made  up  of 
continuous  steel  sheet  piling,  and  is  simi- 
lar in  construction  to  the  famous  dam 
which  enclosed  the  ruins  of  the  Maine 
when  the  wreck  of  that  ship  was  raised 
several  years  ago.    When  completed,  the 


ships  which  are  to  use  these  piers  that  the 
rock  be  removed  to  a  uniform  depth,  and 
that  no  jagged  points  be  left  to  work 
possible  injury  to  their  hulls.  This  uni- 
formity could  be  secured  only  by  work- 
ing upon  the  rock  uncovered  by  water, 
and  it  was  for  this  purpose  that  the  cof- 
ferdam was  built.  It  is  possible,  also, 
through  dry  excavation  to  leave  a  solid 
pillar  of  rock  to  support  the  pier  struc- 
ture and  to  provide  for  smooth,  uniform 
pier  walls  at  the  side  of  the  piers  to 
which  the  boats  can  warp. 

The  plan  in  course  of  construction  will 
provide  one  entire  pier  in  the  line  of 
West  Forty-sixth  Street,  and  a  half  pier 
in  the  line  of  Forty-fourth  Street,  which 
can  be  converted  readily  into  one  entire 
pier  by  going  back  into  the  land  south  of 
Forty-fourth   Street. 
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COAXING 
THE  SILKWORM'S 


By  John  Y  Beaty 


SILKWORMS  must  be  cared 
for  and  fed  the  same  as  cows 
or  horses.  When  you  consider 
that  in  some  places  as  many 
as  eighty  thousand  silkworms 
are  cared  for  at  a  time  you  begin  to 
realize  that  it  is  a  big  job.  More  than 
this,  the  product  of  eighty  thousand 
worms  is  not  large  enough  to  make 
very  big  wages  with  the  present  system 
of  handling.  It  would  require  the  time 
of  one  person  for  six  weeks  to  care  for 
eighty  thousand  silkworms, 
and  at  the  end  of  that  time 
the  amount  of  harvest 
would  be  about  two  hun- 
dred pounds  of  cocoons 
which  would  be  worth  from 
fifty  to  sixty  dollars. 

Practically  all  of  the 
profitable  silkworm  culture 
is  now  carried  on  in  China, 
Japan,  and  France.  The 
work  is  done  there  by  the 
cheapest  of  labor.  Women 
operate  the  silkworm  farms 
and  work  for  about  eight 
cents  per  day. 

It  might  -perhaps  seem 
rather  an  oddity  for  the 
American  farmer  to  raise  the  silk  for  his 
wife's  dress  on  his  own  farm ;  but  this  is 
now  a  possibility,  for  the  University  of 
California  is  conducting  a  series  of  co-op- 
erative experiments,  hoping  that  either  a 
race  of  worms  may  be  developed,  or  a 


Taking  Semicircular  Bites  in 
A  Leaf 


method  of  feeding  and  handling  devised, 
which  will  so  reduce  the  cost  of  produc- 
tion that  silk  farming  may  be  made  an  in- 
dustry of  the  Pacific  Coast. 

The  present  method  of  handling  silk- 
worms is  to  stall-feed  them.  It  is  the 
object  of  Professor  C.  W.  Woodworth, 
who  has  charge  of  the  experiments,  to 
train  the  worms  to  thrive  and  produce 
the  silk  just  as  readily  when  pastured 
as  when  stall-fed.  If  this  object  is 
accomplished  it  will  only  be  necessary 
to  turn  the  worms  loose  in 
a  field  of  plants  upon  which 
they  can  feed,  and  at  har- 
vest time  gather  in  the  co- 
coons. Then  the  silk  indus- 
try will  become  profitable 
in  America. 

Silkworms  are  grown 
in  America  here  and  there 
by  way  of  curiosity,  but  no 
silk  has  ever  been  produced 
in  this  country  at  a  profit. 
One  of  the  most  interest- 
ing features  of  the  experi- 
ment being  carried  on  by 
Professor  Woodworth  is 
that  it  is  entirely  co-oper- 
ative. Instead  of  doing  all 
of  the  work  at  the  experiment  station 
most  of  it  is  being  done  by  persons  in 
different  parts  of  the  State.  Silkworm 
eggs  have  been  sent  to  one  hundred 
fifty  persons,  and  each  of  these  persons 
has    hatched    the    eggs    and    fed    the 


COAXING  THE   SILKWORM'S  PALATE 
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worms  on  various 
kinds  of  food,  the 
object  being  to  dis- 
cover some  food 
that  can  be  grown 
as  pasture  upon 
which  the  worms 
will  feed. 

The  silkworm  is 
rather  "finicky" 
about  what  it  eats, 
and  the  reason  for 
the  high  cost  of 
production  has 
been  the  necessity 
of  gathering  the 
leaves     of     the 


Gathering  Mul- 
berry Leaves 
The  expensive  part 
of  silkworm  culture 
is  feeding  the  little 
creatures.  Several 
thousands  eatini;  to- 
gether  make  a 
sound  like  rain. 


worms  have  been 
taught  to  eat  osage 
orange,  lettuce, 
elm,  blackberry, 
sweet  cowslip, 
primrose,  spinach, 
and  viper  grass. 
They  are  being 
tried  upon  prac- 
tically every  crop 
that  grows  in  Cali- 
fornia. 

Weather  con- 
ditions, of  course, 
lave  something  to 
do  with  the  success 
of    silkworm    cul- 


Beginning  to  Spin 
The  silkworm  makes  a  cocoon  that  is  valuable. 


The  Cocoon   Begun  and  the  Silkworm 
Almost  Hidden  from  Sight 


mulberry  tree  and  carrying  them  to 
the  worms.  It  is  expected  that  during 
this  experiment  some  crop  will  be 
found  which  will  furnish  plenty  of  feed 
for  millions  of  worms  and  which  grows 
in  such  a  way  that  the  worms  can  be 
placed  upon  it. 

In  order  to  develop  a  race  of  worms 
which  will  not  be  so  particular  about 
what  they  eat,  Professor  Woodworth 
has  imported  eggs 
of  practically  every 
known  race  of 
worms.  He  is  en- 
gaged in  crossing 
the  different  races, 
hoping  that  some 
hybrid  may  prove 
to  be  the  one  he 
seeks.    Already  the 


ture.  The  worms  do  best  when  the 
evenings  are  warm,  and  in  some  parts 
of  California  evenings  are  usually  cold. 
For  this  reason  it  may  be  necessary  to 
provide  shelter  for  the  worms  at  night, 
which,  of  course,  can  be  done  in  the 
pasture  without  very  much  trouble  or 
expense. 

The  tiny  eggs  of  the  silkworm  are 
retained  in  cold  storage  at  about  the 
temperature  of  an 
ordinary  refriger- 
ator until  it  is  de- 
sired  that  they 
hatch,  then  they  are 
removed  to  a  warm 
place.  By  this  sys- 
tem it  is  possible  to 
hatch   the   eggs   at 


When  the  Moths  Have  Left  .  . 

The  cocoon  is  valueless  after  this  hole  has  been  made.  any    time    01    year, 
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and  thus  produce  a  continuous  supply  of 
worms.  In  California,  where  crops  are 
green  the  year  round,  this  would  make  it 
possible  to  have  a  continuous  supply,  and 
thus  keep  the  help  working  during  the 
entire  twelve  months. 

From  two  ounces  of  eggs  about 
eighty  thousand  worms  may  be  hatched. 
At  the  present  time  the  racks  necessary 
for  handling  these  worms  cost  about 
ten  dollars. 
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The  Completkd  Cocoon  Which  Has  to  Be  Unwound  by  Clever  Fin- 
gers Before  It  Is  of  Value 


Silkworms  may  be  raised  in  a  room 
in  which  a  living  temperature  is  main- 
tained; but  this  part  is  of  little  interest 
to  Professor  Woodworth,  for  he  desires 
to  have  the  worms  live  out  of  doors, 
the  same  as  domestic  animals. 

The  silkworm  has  four  stages  of  its 
development :  first,  the  ^%^',  second,  the 
larva ;  then,  the  chrysalis ;  and  lastly, 
the  adult.  The  ^^^  is  nearly  round  and 
looks  very  much  like  a  turnip  seed. 
When  first  laid  it  is  yellow,  later  it 
turns  to  a  gray  or  slate  color.  When 
the  worm  is  first  seen  it  is  black  and 
about  an  eighth  of  an  inch  long.  It  is 
covered  with  long  hair  and  has  a  shiny 
nose  and  sixteen  microscopic  legs. 

The  first  meal  of  this  tiny  insect  is 
made  by  sucking  the  sap  from  pieces  of 
either  a  mulberry  or  an  osage-orange 
leaf.  The  worm  develops  rapidly,  and 
is  able  very  soon  to  eat  the  tender  por- 
tions between  the  veins  of  the  leaf.  In 
feeding,  the  worm  uses  six  of  its  legs 


to  hold  the  leaf.  With  its  sharp  jaws 
it  slices  ofif  semicircular  strips  from  the 
leaf's  edge,  and  the  noise  made  by 
several  thousand  worms  eating  much 
resembles  falling  rain. 

By  the  present  system  the  worms  are 
kept  upon  trays.  Over  the  worms  is 
placed  a  piece  of  paper  perforated  with 
holes  of  the  proper  size  to  correspond 
with  the  age  of  the  worms.  The  food 
is  placed  upon  this  perforated  paper, 
and  the  worms  crawl 
through  the  openings,  leav- 
ing their  droppings  behind 
them,  and  thus  it  is  easy  to 
clean  the  stalls.  If  any  of 
the  worms  do  not  crawl 
through,  they  are  removed 
with  the  litter  because  they 
are  too  weak  to  be  of  any 
value. 

A  silkworm  has  no  eyes. 
There  are  four  molting  sea- 
sons, and  the  silkworm  has 
four  separate  skins  before 
it  spins  its  cocoon.  This 
is  due  to  the  fact  that  it 
grows  so  rapidly  that  its  old 
skin  is  not  large  enough  to  contain  the 
new  body  and  so  has  to  be  shed.  When 
the  worm  is  ready  to  shed  its  skin  it 
attaches  itself  firmly  by  ten  legs  on  the 
rear  of  the  body  and  lifts  up  the  fore 
part  of  its  body.  It  remains  in  this 
state  for  nearly  two  days,  at  the  end 
of  which  time  it  begins  eating  again 
and  grows  even  more  rapidly. 

As  a  means  of  protection  the  silk- 
worm always  keeps  on  hand  ready  for 
use  a  silken  thread.  If  it  is  in  danger 
of  falling  it  quickly  attaches  this  thread 
to  whatever  object  may  be  at  hand.  It 
uses  this  same  thread  when  it  is  ready  to 
spin  its  cocoon. 

When  the  worm  is  fully  grown  it 
loses  its  appetite,  and  when  it  stops 
eating  it  shrinks  nearly  an  inch  in 
length.  It  immediately  seeks  a  quiet 
place  and  moves  its  head  from  side  to 
side  in  an  efifort  to  find  something  to 
which  it  may  attach  the  first  thread. 

(Continued  on  page  7S6) 


A  CALIFORNIA  LUMBER  COMPANY  SENT  THIS  HUGE  LOAD  OUT  IN  TOW  OF  A  SINGLE  TRACTOR 


TRACTOR  HAULS  FOURTEEN 
TRAILERS 

prOURTEEN  trailers  hauled  by  a 
single  tractor  is  the  record  made  by 
a  lumber  company  of  Sonora,  Cali- 
fornia. The  trailers  are  three-wheeled 
vehicles  with  a  small  steering  wheel  in 
front.  In  order  to  make  traction,  the 
rear  wheels  of  the  tractor  are  weighted 
with  one  ton  of  scrap  iron.  This 
method  of  hauling  lumber  is  being 
developed  extensively  in  California, 
although  it  is  rare  to  see  as  many  as 
fourteen  vehicles  coupled  together  behind 
a  single  tractor. 


TUGBOAT  AND  TOW  MEET 
DISASTER 

/^XE  of  the  chief  functions  of  a  tug- 
boat  is  to  succor  vessels  from  the 
vicissitudes  of  the  sea.  Occasionally, 
however,  the  tug  herself  gets  into  dif- 
ficulty and  has  to  be  assisted. 

The  tugboat  Lome,  while  proceeding 
through  the  Gulf  of  Georgia,  British  Co- 
lumbia, during  one  of  the  heavy  Septem- 
ber fogs,  with  the  coal-laden  vessel 
America  in  tow,  ran  on  one  of  the  rocky 
^an  Juan  Islands.  To  avoid  ramming 
the  helpless  tug,  the  tow  was  beached 
alongside. 


WHEN  TUG  AND  TOW  WENT  AGROUND 
The  big  boat  was  steered  ashore  tb  avoid  striking  the  helpless  tugr. 
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SHOWING  WHAT  HER  PUMPS  CAN  DO 

The  city  of  Naples  has  acquired  a  new  fire  tug  which  is  also  to  be  used  for  salvage  work. 


GREAT  FIRE  TUG  FOR  NAPLES 

TTWO  centrifugal  water  pumps,  each 
capable  of  delivering-  seven  hun- 
dred tons  of  water  an  hour,  and  two 
direct-acting  pumps  delivering  five 
hundred  forty-five  tons  an  hour  make 


power   for   hauling,   when   vessels   are 
aground,  and  for  a  great  derrick. 

DOUBLE-SEATED  MOTOR- 
CYCLE 


the  new  fire  tug  for  the  city  of  Naples,'    'X'HE   usual   tandem  motorcycle   seat 
Italy,    one    of    the    most    efficient    fire  has  been  replaced  in  the  machine 

fighters  yet  developed.  The  San  Gen-  designed  by  a  Western  inventor  by  a 
naro  is  to  be  used  for  the  protection  double  automobile  seat,  making  room 
of  harbor  shipping  and  for  salvage  pur-  for  two  riders.  The  seat  is  hung 
poses  when  an  ex- 
tremely powerful 
vessel  is  needed. 
Three  steam  boilers 
furnish  the  power : 
one  for  propelling 
the  vessel,  using  a 
coal  fire  box ;  the 
other  two  using  oil 
fuel.  The  latter  are 
capable  of  getting 
up  a  working  pres- 
sure from  cold 
water  in  fifteen 
minutes. 

In  addition  to  the 
pumps  for  fire  fighting  and  for  salvage 
work,  the  tug  is  equipped  wjth  a  complete 
diving  apparatus  and  a  tremendous  elec- 
tric searchlight.  The  searchlight  is  oper- 
ated by  an  electric  lighting  plant  on 
board.      Steam    winches    furnish    the 


One  or  Two  Can  Ride  on  This  New  Motorcycle 
Seat 


lower  than  the  or- 
dinary seats  on  a 
two  -  wheeled  ma- 
chine,  and  the 
weight  is  more  eco- 
nomically distrib- 
uted on  the  frame 
than  in  the  o  1  d 
arrangement.  Six 
coil  springs  in  the 
seat,  in  addition  to 
the  ordinary  cush- 
ioned frame,  make 
the  motorcycle  al- 
most as  easy  riding 
as  a  four-wheeled 
car.  Women  can  ride  without  wearing 
divided  skirts,  and  on  soft  roads  with 
two  occupants  the  machine  plows  through 
and  is  held  down  by  the  weight.  The 
gyroscopic  principle  has  been  used  in  the 
construction. 
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Finishing  the  Harvest  in  Winter 

When  this  Canadian  picture  was  taken  the  thermometer  resristered  ten 

degrees  below  zero. 


THRESHING  AT  TEN  BELOW 
ZERO 

HTHE  Middle  Westerner  associates 
threshing  with  midsummer  and 
ninety  degrees  above.  The  North- 
westerner  often  threshes  out  his  grain 
when  the  thermometer  registers  one 
hundred  degrees  lower.  On  the  prairies 
of  Saskatchewan  and  Alberta  the  grain 
is  ready  for  threshing  by  the  last  of 
August,  but  in  the  sparsely  settled 
homestead  districts,  it  is  sometimes 
months  later  before  the  threshing  out- 
fit can  complete  its  long  rounds.  In 
some  years  of  heavy  crops  and  open 
winters,  the  threshing  has  been  carried 
on  throughout  the  winter. 

The  photographs  were  taken  in 
Saskatchewan  in  November, 
when  the  thermometer  stood  at 
ten  degrees  below  zero.  The 
outfit  is  threshing  flax.  The 
traction  engine  is  a  straw  burner 
which  uses  for  fuel  the  flax  straw 
sent  up  from  the  spout  of  the 
separator  at  the  extreme  right. 
The  separator  itself  is  almost 
hidden  by  the  wagons  and  horses. 
What  looks  like  an  upright  beam 
near  the  spout  is  a  device  that 
measures  the  threshed  grain  into 
bushels  and  sends  it  down  to  the 
men  waiting  with  empty  sacks 
on  the  other  side  of  the  machine. 

As  yet  there  had  been  no  snow 
in  this  district  so  it  was  not  a 
very  much  more  difficult  job 
than  ordinary  summer  threshing 
on  the  plains  when  the  ther- 
mometer is  way  up. 


HOW  MUCH  IS  YOUR 
HORSEPOWER 

A  MACHINE  to  determine 
■^  the  horsepower  of  individ- 
uals has  been  perfected  in  the 
Eugenics  Record  Office  at  Cold 
Harbor  Springs,  New  York,  and 
is  now  in  successful  operation  at 
a  Michigan  sanitarium.  The  ma- 
chine, known  as  the  eurostometer, 
is  simply  constructed  and  combines  an  or- 
dinary bicycle  arrangement  and  a  hand 
wheel.  Operation  of  these  devices  brings 
into  play  every  set  of  muscles  ordinarily 
employed  by  men  and  women  at  work. 
In  making  the  test  the  operator 
keeps  the  bicycle  device  or  the  hand 
wheel  going  at  a  predetermined  rate 
per  minute.  A  weight  brake  is  slowly 
applied  until  the  person  being  tested 
begins  to  feel  fatigue.  The  weight 
registers  on  a  scale  beam  graduated  in 
terms  of  horsepower  instead  of  avoir- 
dupois. 

The  man  of  average  development 
registers  .19  horsepower;  the  average 
woman  registers  .13  horsepower,  but  of 
course  these  are  figured  on  the  accepted 
theoretical  foot  pound  values. 


Finding  Out  His  Horsepower 
The  new  machine  tells  you  how  you  compare  with  the  horse  for  work. 


W 
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Cool  Pure  Water  for  Soldiers 

The  new  water  bag  for  our  men  holds  forty  gallons,  which 

has  been  sterilized  by  tasteless  chemicals. 


ARMY'S  NEW  WATERWORKS 

'X'HROUGH  the  ingenious  invention 
of  an  army  officer,  diseases  caused 
by  drinking  impure  water  are  prac- 
tically banished  from  the  army  by  the 
use  of  a  very  simple  sterilizer  which, 
in  ten  minutes'  time,  makes  wholesome 
water  out  of  that  which  is  dangerously 
impure.  This  invention  consists  of  a 
hemp  bag  and  a  very  small  quantity 
of  hypochlorite  of  calcium. 

These  hemp  bags  are  now  being  sup- 
plied both  to  Unele  Sam's  regular  sol- 
diers and  to  the  state  militia,  about  one 
bag  to  each  company.  Each  bag  is 
large  enough  to  hold  forty  gallons 
of  water,  into  which  is  mixed  one  gram 
of  calcium  hypochlorite.  The  bag  is 
suspended  from  a  tree  or,  if  no  trees 
are  handy,  from  a  tripod,  and  allowed 
to  hang  for  ten  minutes.  At  the  end 
of  that  time  the  water  in  the  bag  may 
be  drawn  ofif  through  a  spigot  at  the 


lower  end  and  used  with 
perfect  safety.  The 
hypochlorite  of  calcium 
kills  all  dangerous 
germs. 

The  forty  gallons  of 
water  will  fill  one  hun- 
dred fifty-seven  canteens 
and  enough  will  be  left 
over  in  the  bag  for  the 
staff  officers.  As  such  a 
small  quantity  of  calcium 
hypochlorite  cannot  be 
detected  in  such  a  large 
quantity  of  water,  no 
difference  of  taste  can 
be  noted.  Evaporation 
on  the  outside  of  the  bag 
tends  to  keep  the  water 
cool  as  in  the  Australian 
water  bags. 


IS^^D  FARM 

SAVES 
VANISHING  RACE 


By  George  Frederic  Stratton 


ANTELOPE  ISLAND.  BLEAK  AND  RUGGED.  RISES  PRECIPITATELV  IN  GREAT  SALT  LAKE 


F 


^ORTY  years  ago  more  than  two 
inilHon  buffaloes  roamed  the 
i^^reat  region  between  the  Rockies 
and  the  Sierras.^  Today,  with 
the  exception  of  sixty  head  in  a 
government  barbed-wire  reservation  in 
Montana,  a  herd  of  one  hundred 
twenty-three  of  these  animals  on 
Antelope  Island  in  Great  Salt  Lake 
is  practically  all  that  is  left  of  these 
two  million.  Twenty  years  ago  there 
were  four  hundred  in  the  Yellowstone 
Park.  Now,  because  of  poaching,  there 
is  hardly  more  than  a  dozen,  and  probably 
these  few  survivors  will  soon  be  trans- 
ferred to  some  Eastern  park  where  they 
may  be  saved  from  vandalistic  head- 
hunters.  In  the  early  days  of  the 
Mormon  settlement  in  Utah,  the 
heads  of  the  Mormon  Church  made 
use  of  an  island  about  twelve  miles  from 
shore  as  a  tithing  ground,  for  at  that  time 
the   tithes   consisted    almost   entirely   of 


farm  products — horses,  cattle,  and  other 
stock.  The  island  made  a  very  secure 
and  easily  available  corral,  as  there  were 
times  in  summer  when  stock  could  be 
easily  driven  along  a  great  salt  bar  which 
extended  from  mainland  to  island. 

Under  the  rapid  development  of  the 
great  Salt  Lake  Valley  conditions  quickly 
changed.  Tithes  were  paid  in  cash  in- 
stead of  in  produce,  and  the  Church  hav- 
ing no  further  use  for  the  island  sold  it 
about  twenty-five  years  ago  to  W.  J. 
Dooley,  a  mining  and  real-estate  man,  who 
utilized  it  to  carry  out  a  project  he  had 
long  had  in  mind.  Having  foreseen  the 
extermination  of  the  buffalo  he  deter- 
mined to  try  to  preserve  some,  and  with 
this  end  in  view  he  secured  twenty-six 
bulls  and  cows  and  settled  them  on  the 
island.  The  level  of  the  take  having  risen 
several  feet,  the  ford  was  rendered  im- 
practicable, and  thus  Mr.  Dooley  had 
positive  security  for  the  new  herd. 

m 


The  island,  whicli  for  some  fanciful  and 
tinknown  reason  was  called  "Antelope 
Island",  is  very  irregular  in  shape  and 
comprises  about  thirty  thousand  acres. 
Viewed  from  the  lake  no  pasturage  is 
to    be    seen,     only    great    hillocks    ^of 


ahalle,  (backed  by  rugged  mountains; 
ibiit  iin  it'he  canyons  and  gulches  of 
•those  mountains  and  in  some  intervening 
valleys  is  excellent  feed  for  the  herd,  also 
for  two  hundred  head  of  horses  and  cat- 
tle except  in  time  of  heavj  ^nowjfall. 
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Here  the  buffaloes  thrive.  Last  year 
twenty-six  calves  were  born  and  raised, 
and,  although  the  herd  runs  and  grazes 
with  the  cattle  and  horses,  the  buffaloes 
are  under  the  semiwild  conditions  which 
they  require  for  the  fullest  development 
of  frame  and  hide.  It  has  been  stated  by 
men  who  have  studied  the  survivors  of 
the  once  gigantic  bison  tribe  of  North 
America,  that  the  Antelope  Island  herd 


was  rushed  over  there  to  amputate  it. 
Concerning  the  incident,  W.  J.  Dooley, 
Jr.,  said: 

"When  the  wound  healed,  the  surgeon 
rigged  up  a  wooden  stump  for  the  calf  to 
walk  around  on.  She  was  some  time 
getting  on  to  that  wooden  leg — she  made 
it  a  regular  study  and  figured  on  it  from 
all  points  of  the  compass,  but  she  finally 
took  kindly  to  the  contrivance.    She  wore 


iii'l  III'  iiiitain  caiiyniis  tluit  the 
III  and  Kood  grazing  Rround. 


shows  all  the  characteristics  of  its  an- 
cestors. 

No  buffalo  cows  have  ever  been  sold 
or  killed  except  on  account  of  age.  The 
bulls,  arriving  at  perfection,  are  killed 
for  the  hides  and  heads — the  latter, 
mounted,  fetching  from  $150  to  $200 
each  and  the  hides  $50  to  $75.  Period- 
ically, bulls  are  exchanged  with  the 
Yellowstone  Park  herd,  to  avoid  inbreed- 
ing. 

Although  the  herd  is  on  this  wild 
island  and  apparently  under  little  or  no 
control,  the  absolute  determination  of 
the  owner  to  preserve  every  animal  is 
shown  by  the  following  incident :  A 
young  calf  broke  its  leg  and  a  surgeon 


the  leg  for  a  long  time,  but  it  was  so 
much  trouble  to  keep  the  straps  in  place 
and  the  leg  at  the  proper  angle,  that  the 
stump  was  at  last  discarded,  and  the 
buffalo  learned  to  get  about  on  three  legs. 
She  has  done  well  since  and  has  had  sev- 
eral calves.  But  while  that  wooden  leg 
lasted  the  calf  was  the  subject  of  numer- 
ous wise,  and  otherwise,  comments  in 
the  Salt  Lake  and  Ogden  papers." 

At  any  rate,  the  Dooley  family  have 
steadily  increased  their  herd  year  by 
year,  and  may  be  expected  to  do  so  in  the 
future;  cutting  out  their  horses  and 
cattle  when  necessary  to  give  range  to 
the  old  historic  buffalo  which  once  had 
the  wide  American  plains. 


BEATING  THE  FASTEST 
TRAINS 


By 
HAROLD    GARY 


THE  Minnesota  flour  drummer, 
on  his  way  across  the  country 
for  the  Christmas  holidays,  let 
out  a  whoop  that  startled'  his 
fellow  travelers  in  a  smoking 
compartment  of  the  Empire  State  express. 
"Look  at  'em  go !" 

Abreast  the  thundering  train,  speeding 
over  the  smooth  ice  of  the  Hudson  River, 
was  a  Roman  cross,  propelled  by  a  huge 
spread  of  canvas,  which  bellied  to  the 
gale  that  whipped  over  the  frozen  sur- 
face. In  a  circular  box  at  the  base 
crouched  two  black  figures.  The  poetry 
of  the  strange  craft's  motion  was  lost  on 
the  traveling  man.  To  him  the  gray 
ghost  skimming  over  the  ice  on  the 
river  was  only  a  fleet  ice  yacht 
racing  with  a  train  while  its 
owners  hung  to  the  hand- 
rail in  the  cockpit.  To  the 
passengers  unacquainted 
with  that  mode  of  trav- 
eling, the  yacht  was  a 
thing  of  mystery,  as 
the  windward  runner 
rose  and  fell  and 
in  a  burst  of 
speed  the 


boat  passed  the  rapidly  moving  train. 
Again  the  onlookers  in  the  car  jumped  in 
surprise  as  the  engineer  of  the  express 
saluted  with  his  great  whistle,  and  a 
"whoo-a  whoo"  reverberated  across  the 
fields. 

The  victors  stopped  the  little  yacht, 
clambered  out,  and  waved  their  caps 
wildly  to  the  passengers  as  the  train 
swept  around  a  curve  and  left  the  river 
bank,  beaten  in  the  two-mile  race  which 
every  Hudson  River  ice-yacht  enthusiast 
plans  to  enter  when  the  weather  con- 
ditions are  right  and  the  flowing  water 
has  congealed  in  winter's  grip. 

No  more  yachts  skimming  over  the 
glass-like  ice  of  the  early  winter  were  to 
be  seen  from  that  transcontinental  train. 
Beautiful  lakes,  which  in  summer  would 

have  been  dotted  with  white-winged 

^     yachts,  looked  barren  and  deserted, 

for   the   people    who   have   learned 


The  Sort  of  Boat  That  Beats  the 
Fastest  Trains 
It  is  the  ambition  of  every  enthusiast 
who  owns  such  an  ice  yacht  to 
test  it  against  the  Empire 
State    Express    where 
the      tracks     run 
along    the    Hud- 
son River. 


112 


. J 

AT  GUN  FIRE  WITH  THE  WHITE  WINGED  KACEKS 
The  ice  boat  has  to  be  pushed  off.  but  it  picks  up  speed  in  a  moment,  and  then  it  is  up  to  the  crew  to  scramble  in  as 

best  they  can. 


that  cold-weather  saihng  is  a  sport  for 
the  gods  are  few  in  number.  The  drum- 
mer, changing-  to  a  northbound  train  at 
Chicago,  again  saw  the  speeding  ice 
yachts  at  that  lake  environed  city — Madi- 
son, Wisconsin.  There,  flitting  over  the 
ice  in  the  sunlight,  were  a  hundred  boats 
— great  racers,  little  home-made  boats  put 
together  by  twelve-year-olds,  and  bigger 
pleasure  craft.  Again,  on  a  Minnesota 
lake,  when  nearing  Minneapolis,  w'as  seen 
a  fleet  of  ice  yachts. 

The  drummer -had  passed  by  the  chief 
communities  of  winter  sailors.  Madison 
and  Oshkosh,  Wisconsin ;  Kalamazoo, 
Michigan ;  Red  Bank,  New  Jersey ;  and 
the  Hudson  River  claim  most  of  the 
American  yachts.  In  spite  of  the  fact 
that  the  boys'  handbooks  have  for  years 
described  how  to  build  ice  boats  for  ten  or 
twenty  dollars,  the  average  American  boy 
has  yet  to  discover  one  of  the  most 
splendid  sports  of  this  age  of  speed ;  and 
the  average  American  man  has  yet  to 
discover  the  winter  experience  which  will 
take  him  into  the  open  air  and  give  him 
the  most  exhilarating  hours  he  could 
spend  anywhere. 

Let  him  who  plans  an  afternoon  on  the 
ice  bundle  up  a?  never  before,  but  let  him 
first  learn  from  those  who  know  what 
to  wear.     Sheepskin   is  about  the  only 


thing  which  will  keep  out  the  wind  when 
a  boat  is  scudding  over  the  ice  and  the 
thermometer  is  below  the  freezing  point. 
Turned  wrong  side  out — that  is,  the  wool 
on  the  inside — coat,  trousers,  and  boots, 
of  that  material  will,  when  pulled  on  over 
the  ordinary  clothing  or  woolen  dress, 
keep  the  wearer  perfectly  comfortable  as 
long  as  the  temperature  does  not  drop 
too  low.  A  heavy  turtle-neck  sweater 
will  make  the.  outfit  for  body  comfort 
complete  on  the  coldest  days.  Wear 
goggles  or  your  eyes  will  water  and  blind 
you ;  wear  fur  mittens  or  your  hands 
will  freeze.  Incidentally,  if  you  have  a 
spill  or  are  whirled  out  of  the  boat,  you 
will  hardly  have  a  bruise,  for  you  have 
been  padded  like  the  football  player  who 
played  when  the  game  was  rougher  than 
it  is  today. 

If  you  ride  in  a  little  ice  yacht,  built  by 
the  owner  at  very  small  expense,  you  will 
soon  discover  that  here  is  a  winter  auto- 
mobile which  can  make  as  good  speed 
over  its  chosen  surface  as  a  thousand- 
dollar  car  on  a  level  road.  If  you  ride  in 
a  racing  yacht  you  will  travel  faster  and 
be  more  comfortably  housed,  but  there 
will  be  no  greater  sense  of  speed  and 
exhilaration.  In  the  bigger  boat  you  will 
get  the  feeling  of  power  which  makes 
you   wonder  at  man's  control  over  the 
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great  boat  and  its  vast  stretch  of  canvas, 
and  you  may  be  more  frightened  as  the 
windward  rudder  lifts  and  you  wonder 
why  the  whole  boat  does  not  rise  up  and 
leave  the  ground  like  an  aeroplane.  But 
in  the  little  home-made  boat — which  it  is 
the  right  of  every  boy  to  build  and  enjoy 
— your  thrill  will  be  one  of  greater 
amazement  as  you  skim  over  the 
ice.  No  visible  power  drives 
it,  but  you  are  snatched  from 


handle  it.  It  may  be  either  sloop  of 
lateen  rigged  as  both  are  easy  to  handle, 
but  the  catboat  rig  is  never  used  because 
an  iceboat  is  "tender"  and  needs  to  bal- 
ance exceedingly  well.  If  there  is  too 
much  sail  forward,  the  boat  will  slew  on 
the  side  runners,  and  if  there  is  too  much 
sail  and  not  enough  weight  aft  in  the 
cockpit,  the  rear  runner  or  rudder  will 
slew  and  bring  the  boat  up  into  the  wind. 
The  lateen  rig  is  used  to  an  extent  on 


THE  QUEER  LATEEN  RIG  OF  RED  BANK,  NEW  JERSEY 
Its  simple  arrangement  of  sail  hoist  makes  it  handy  for  pleasure  use,  although  it  is  not  as  fast  as  the  racing  sloop. 


shore  to  shore  of  the  lake  or  river  at 
railroad  speed.  A  ride  or  two  will  prob- 
ably convince  you,  if  you  have  red  blood 
in  your  veins,  that  ice  boating  is  a  most 
neglected  and  delightful  sport. 

Any  boy's  handbook  will  give  you  the 
details  for  constructing  a  boat  which 
will  serve  every  purpose  you  can  put  it 
to.  It  need  not  cost  more  than  thirty 
dollars  if  you  desire  to  keep  down  the 
expense,  and  the  first,  or  experimental, 
boat,  especially  if  there  is  nothing  in  the 
way  of  a  model  on  the  lake  nearest  you, 
can  usually  be  improved  on  the  second 
season,  after  you  have  learned  how  to 


the  Shrewsbury  River  at  Red  Bank,  New 
Jersey,  but  has  been  discarded  at  the 
other  centers  of  ice  yachting. 

There  are  two  types  of  ice-yacht  hull 
or  frame — the  .Eastern  boat,  which  is 
built  to  resemble  a  Roman  cross  with  a 
small  cockpit  on  the  after  end,  or  base 
of  the  cross,  over  the  rudder,  and  the 
Western  type,  which  looks  more  like  a 
great  plus  sign  and  carries  a  big  cockpit 
over  the  rudder.  Anyone  who  has  ridden 
in  both  types  will  admit  that  the  Hudson 
River  boat  is  a  palace  Car  on  springs 
compared  with  the  rigid  Madison  boat, 
but  no  man  who  owns  an  ice  yacht  will 
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admit  for  one  moment  that  the 
kind  he  does  not  own  is  faster. 
There  is  no  question  but  what 
the  Western  boat  is  capable  of 
greater  bursts  of  speed  than  the 
Eastern,  but  when  races  are 
over  ten-  to  twenty-mile 
courses,  and  when  the  ice  con- 
ditions are  good,  the  big  Ro- 
man cross  is  just  as  fast.  As 
to  performance  last  winter,  The 
Princess,  a  Madison  boat  per- 
forming under  the  colors  of  the 
Mendota  Yacht  Club  of  the 
Wisconsin  city,  took  home  the 
big  Hearst  trophy  from  Kala- 
mazoo, which  she  had  been 
trying  to  lift  for  several  years 
against  huge  boats  of  Hudson  River 
type.  This  cup  is  emblematic  of  the 
championship,  and  with  a  flag  of  that 
nature  flying  at  her  peak,  the  same  yacht 
swept  the  Interstate  Regatta  at  Mari- 
nette, in  the  Upper  Peninsula,  and  the 
Badger  event  which  was  staged  at  Osh- 
kosh.  None  of  the  Red  Bank  boats  or 
the  boats  on  the  Hudson  have  met  the 
Western  champion,  but  there  were  many 
splendid  yachts  of  the  same  style  and 
size  that  were  defeated  by  her.  This  win- 
ter, however,  may  completely  reverse  the 
temporary  decision  in  favor  of  what  the 


The  Right  of  Every  American  Boy 

He  should  build  himself  such  a  boat  if  there  is  a  river  or 

lake  near  his  home. 


Speed  in  a  Home-Made  One,  Even  if  the  Runners 
Are  a  Bit  Dull 


WHEN  THE  WIND  BLEW  A  LITTLE  TOO  HARD 
"Incidentally  if  you  have  a  spill  or  are  whirled  out  of  the  boat,  you  will  hardly  have  a  bruise,  for  you  have  been  padded 

like  a  football  player." 
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Easterner  likes  to  call  the  "lumber-box 
boat."  . 

The  elapsed  time  in  these  ice-boat  races 
is  deceptive.  The  races  are  over  tri- 
angular or  windward-leeward  courses, 
and,  like  all  boats  dependent  on  the  wind 
for  power,  the  ice  yacht  has  to  tack,  or 
zigzag  back  and  forth,  in  going  against 
the  wind.  This  means  that  on  a  ten- 
mile  course  each  yacht  may  have  to  sail 
as  much  as  fifteen  miles.  This  is  a 
greater  distance  than  the  ordinary  sail- 


no  way  of  making  this  feCord  official^- 
it  simply  means  to  the  ordinary  ice-boat 
fan  that  a  brave  soul  went  out  in  a  ter- 
rific gale  and  sailed  ten  miles  without 
getting  killed.  The  ice  yacht  is  ordi- 
narily unmanageable  when  it  blows  hard 
enough  to  go  as  fast  as  that  and  the  sport 
passes  the  safety  point  and  becomes  ex- 
ceedingly dangerous  and  foolhardy.  But 
the  remarkable  speed  is  possible  when 
conditions  are  right. 

Racing  breeds  interest   in  any  sport, 


LINED  UP  IN  A  GALE  OF  WIND  AT  MENOMINEE,  MICHIGAN 
The  pine  tree  is  the  starting  buoy.    Deep  snow  on  the  ice  made  this  regatta  a  dangerous  one,  but  the  yachts  ploughed 

through  it  in  phenomenal  time. 


boat  would  have  to  cover,  because  the  ice 
yacht  never  goes  down  wind — that  is, 
directly  with  it.  The  winter  racer  is 
capable  of  great  speed  across  the  wind 
so  that,  instead  of  running  before  the 
wind,  it  zigzags  and  covers,  at  high  speed, 
a  great  deal  of  surface.  Thus  the  time 
may  seem  slow  to  the  uninitiated. 

But  up  on  Lake  Pepin,  which  is  really 
a  widening  of  the  Mississippi  River  south 
of  Minneapolis,  there  is  a  record  claimed 
of  ten  miles  in  a  second  or  two  under 
five  minutes,  or  a  rate  of  one  hundred 
twenty  miles  per  hour.     There  has  been 


and,  following  in  the  trail  of  the  regattas 
which  have  been  largely  increasing  in 
number  in  both  East  and  West,  are  new 
clubs  and  new  followers  who  have  be- 
come enthusiasts  and  are  building  their 
own  pleasure  yachts.  Lakes  which  have 
been  untouched  by  steel  runners  are  now 
dotted  with  little  boats,  and  the  sport  is 
being  discovered.  Fathers  and  sons  are 
spending  their  spare  time  building  and 
sailing  yachts  which  are  fast  and  safe.  It 
takes  a  comparatively  short  time  to  learn 
to  sail  them.  It  takes  less  time  to  become 
an  enthusiast. 
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BURYING  THE  HAMMER 
PattTson,  Now  Jersey,  has  longr  folt  the  stiifma  of  bitinir  self-criticism  because  of  its  labor  trouble,  so  great  joy  was 

expressed  at  the  emblematic  burial  by  the  mayor. 


DAM  CREATES  ARTIFICIAL 
LAKE 

VY/HEN  a  California  power  company 
dammed  the  Feather  River  in 
order  to  start  the  hydroelectric  power 
development  of  that  stream,  it  built  a 
lake  forty-four  hundred  fifty  feet  above 
sea  level  in  an  Alpine-like  setting.  When 
the  development  is  completed,  this  will 
be  the  largest  artificial  lake  in  the 
world    and,    in    conjunction    with    the 


dam,  will  make  possible  the  generation 
of  five  hundred  fifty  thousand  continu- 
ous horsepower. 

The  great  dam  is  six  hundred  feet 
long  at  its  crest,  and  the  keeper's  cot- 
tage is  perched  on  the  top  overlooking 
the  lake  and  the  stream  below.  A  tun- 
nel carries  the  excess  beneath  the 
structure  and  regulates  the  amount  of 
water  in  the  river  at  the  first  power  sta- 
tion below. 


CRE.ATE  BEAUTIFUL  LAKE  IN  CALIFORNIA 
When  a  power  company  dammed  the  Feather  River  it  made  a  body  of  water  which  will  some  day  be  the  greatest 

artificial  lake  in  the  world 
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are  but  slightly  damaged. 
Also  steel  bracing  and 
posts  on  the  same  side 
as  the  shattered  stone 
piers  are  twisted,  while 
those  on  the  other  side 
are  straight. 

The  great  weight  of 
the  viaduct  itself  added 
to  the  effect  of  heating 
but  one  side  of  the 
bridge  was  responsible 
for  the  twisting  and  par- 
tial fall  of  the  structure 
during  the  conflagration. 


The  Lumber  File  Burning  Beside  the  ^^IADUCT 


FIRE  INJURES  BIG  VIADUCT 

A  LIGHTED  match  carelessly  thrown 
^^  into  combustible  material  started 
a  conflagration  in  Cleveland  which 
swept  over  fifteen  acres  in  the  flats 
along  the  Cuyahoga  River,  which  were 
piled  with  twenty  million  board  feet  of 
sawed  lumber. 

The  ash  from  the  burning  lumber  got 
so  hot  that  in  places  it  fused  and  ran 
together  so  that  it  looked  like  slag. 
This  may  be  seen  in  the  foreground  of 
one  of  the  pictures.  The  buckling  of 
the  girders  in  the  railroad  viaduct  was 
due  to  the  tremendous  forces  of  expan- 
sion of  the  highly  heated 
parts  on  either  side. 

The  iron  work  of  the 
railroad  viaducts  next  to 
the  smaller  area  of  lum- 
ber on  the  flats  suffered 
more  than  the  other  side. 
This  is  explained  by  a 
local  change  in  the  draft 
or  suction  of  the  twenty- 
mile  wind  so  that  the 
flames,  after  passing  the 
structure,  were  returned 
against  it.  This  effect  is 
seen  where  the  stone 
piers  on  one  side  are 
badly  shattered,  while 
those  on  the  other  side 


GHOST  "MOVIES" 

HTHE  citizens  of  the  little  town  of 
Geneva,  Illinois,  are  treated  half- 
hourly  to  a  series  of  real-life  motion 
pictures,  the  like  of  which  have  never 
been  shown  in  any  theater,  and  all 
upon  one  condition — that  the  wind  be 
from  the  south. 

Standing  on  the  main  street  and 
looking  eastward,  one  sees  the  lights 
blinking  on  the  bridge  half  a  mile  away. 
Suddenly  there  appears,  hanging  half- 
way between  the  sky  and  the  street,  a 
white,  misty  screen  on  which  appear 
these  peculiar  life  pictures.  First  a 
street  scene,    ladies    hurrying  swiftly 


When  Heat  Reduced  the  Factor  of  Safety 

The  weight  of  the  viaduct  was  too  much  when  the  steel  was  red-hot  and  the  whole 

structure  near  the  blaze  was  ruined. 


CHICAGO  GOES  TO  MARKET 
The  first  municipal  market  in  this  city  was  recently  established  on  a  small  scale. 


across  the  screen,  the  meeting  of 
friends,  an  automobile  gliding  silently 
by,  perhaps  a  farmer's  gig — and  yes,  a 
football  game.  Some  say  a  murder 
was  depicted  there — but  we  are  not 
sure  of  that. 

Suddenly  our  pictures  are  whisked 
out  of  sight  and  we  see  only  the  dark 
hill  across  the  river,  with  an  occasional 
dim  light  piercing  the  inky  blackness. 
And  every  night,  every  half-hour,  the 
town  is  favored  with  these  views  with- 
out cost  to  its  inhabitants. 

And  the  explanation  is  simple. 
Every  half-hour  electric  cars  with 
powerful  headlights  sweep  down  the- 
main  street  of  this  town.  At  the  foot 
of  the  hill,  by  the  bridge,  is  the  power 
house,  the  steam  of  which  is  carried 
by  a  south  wind  directly  over  the 
street.  The  electric  cars  stop  for  some 
minutes  at  the  transfer  station,  and 
their  strongly  reflected  lights  throw 
shadows  of  all  objects  between  them 
and  the  crest  of  the  hill,  a  block  dis- 
tant, on  the  white  steam  screen.  The 
football  game?  Geneva  is  rather  gen- 
erous to  its  youths,  and  the  city  inde- 
pendent football  team  uses  the  main 
street  as  a  gridiron  for  night  practice. 


This  rather  strahge  show  may  be  seen 
any  dark  night  when  a  south  wind  fans 
Geneva. 

J* 

WOMAN  SUPERVISES  MUNICI- 
PAL MARKET 

P\EMOCRACY  and  cosmopolitanism 
seldom  assumed  such  an  unusual 
and  picturesque  guise  as  at  the  recent 
opening  of  Chicago's  first  municipal 
market,  of  which  Miss  Kathryn  Kelly 
has  been  appointed  mistress.  House- 
wives from  ghetto  tenements  and  up- 
to-date  modern  apartments  jostled 
elbows,  low  prices  being  the  magnet. 
Prices,  especially  those  of  farm  prod- 
uce, were  found  to  be  from  twenty  to 
sixty  per  cent  lower  than  in  groceries 
in  other  parts  of  the  city. 

Miss  Kelly  is  enthusiastic  over  the 
opening  of  the  market  and  predicts 
that,  once  the  farmers  are  convinced 
that  it  has  come  to  stay,  they  will  turn 
out  in  constantly  increasing  numbers, 
create  a  competition  among  them- 
selves, and  consequently  lower  prices 
still  further.  The  market  is  at  pres- 
ent located  in  the  yard  of  an  abandoned 
school  in  the  center  of  one  of  Chicago's 
most  densely  populated  districts. 
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ICELAND  DISCOVERS 
AMERICA  ANEW 

By 
WALTER    S.    HI  ATT 


PHOTO,  W.  B.  BARRY,  JR. 

Food  from  the  Danes 

A  special  through  freight  of  thirty-one  cars  carried  the 

first  load  of  Iceland's  fish  from  New  York  to  Chicago. 

THE  European  war  has  made 
all  the  world  kinsmen  of  the 
people  of  the  United  States. 
How  intimate  have  become 
our  relations  with  the  most 
remote  lands  is  shown  by  the  sending 
of  a  ship  here  from  Iceland  to  buy  food 
for  the  winter  and  a  supply  of  oil  to 
keep  her  fishing  industry  going.  This 
is  said  to  be  the  first  direct  commercial 
communication  Iceland  has  had  with 
America  since  the  days  of  Leif,  the  son 
of  Eric,  who  was  the  first  white  man 
to  set  foot  on  American  soil  some  thou- 
sand years  ago. 

The  ship  brought  with  her  a  hun- 
dred tons  of  loose  wool  shorn  from  Ice- 
land's sheep  and  thirty-one  car  loads 
of  herring  from  her  fisheries.  The  Ice- 
landers sold  the  wool  in  New  York  and 
the  fish  in  Chicago.  With  the  proceeds 
they  bought  five  hundred  tons  of 
petroleum,  to  keep  their  motor  fishing 
boats  running  this  winter,  and  twelve 
hundred  tons  of  flour,  grain,  coffee,  and 

vo 


Every  Family  Owns  a  Pony  and  the  Export  Value 
of  Each  Animal  Is  About  One  Hundred  Dollars 


Sheep  from  Iceland  Furnished  Wool  to  the  Unitfj) 
States  for  the  First  Time 


TO   TEACH   FARMERS  TELEPHONE   REPAIRING 
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groceries,  so  that  the  hundred  thousand 
Icelanders  need  not  suffer  for  the  food 
supplies  usually  obtained  from  England, 
Norway,  or  Denmark.  A  hard  winter 
in  1880  induced  many  thousands  of  the 
people  to  emigrate  to  Manitoba, 
Canada,  and  the  home-lov- 
ing Icelanders  do  not 
want  any  repetition 
such  emigration. 

The  United  States 
is  likely  to  keep  this 
new  customer.  Hon. 
Sveinn    P»jornsson. 
the  member  of  the 
Icelandic  parliament 
in     charge     of     the 
trading      expedition, 
stated  that,  as  Iceland 
produced     many     com- 
modities marketable  in  the 
United  States,  in  the  future 
other  ships  would  come 
here  over  the  direct  route, 
which  is  about  three  hun- 
dred   miles    nearer    the 
port  of  New  York  than  is  Liverpool  from 
New  York.    Iceland  likewise  needs  many 
of  the  products  of  the  United  States.    In 
late  years  her  people  have  awakened  com- 


rHOTo,  w.  t.  umitr, 


The  Steamer  Hfrmod  Brought  the 
First  Direct  Shipment  from  Ice- 
land TO  THE  United  States 


mercially,  and  are  now  busy  develop- 
ing the  country.  Her  fisheries,  among 
the  richest  of  the  world,  bring  in  large 
sums  of  money,  and  with  this  money 
the  Icelanders  are  buying  motor  boats, 
steel  steamers,  steel  bridges, 
automobiles,  American 
shoes,  cotton  goods, 
printing  paper  for  their 
eighteen  newspapers, 
and  all  kinds  of 
foodstuffs  not 
grown  on  the  island. 
This  year  they  have 
sold  many  thou- 
sands of  their  hardy 
ponies  to  the  Eng- 
lish. 
Politically,  Iceland  is 
one  of  the  most  ad- 
vanced of  countries,  being 
practically  a  self- ruling  Dan- 
ish possession.  While 
she  does  not  trouble  her- 
self to  maintain  either  an 
army  or  navy,  she  is 
ruled  absolutely  for  the  benefit  of  the  pub- 
lic. One  of  the  acts  of  her  parliament 
last  year  was  to  banish  alcoholic  liquors 
and  another  to  establish  woman's  suffrage. 


TO  TEACH -FARMERS  TELE- 
PHONE REPAIRING 


By 
FRANK    GORDON 


WITH  ten  million  tele- 
phones now  in  operation 
in  the  United  States — 
the  number  increasing 
fifteen  times  in  the  last 
fourteen  years — the  need  of  widespread 
instruction    in    telephone    engineering 


is  being  felt  all  over  the  country.  Espe- 
cially is  this  the  case  in  the  Middle 
West,  where  almost  one-half  of  all  the 
instruments  are  in  rural  homes,  and 
where  three-fourths  of  all  the  farm- 
houses have  telephones.  The  Iowa 
State  College  of  Agriculture  is  meeting 
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this  need,  this  win- 
ter, by  holding 
schools  in  telephone 
engineering  in  vari- 
ous parts  of  the 
State. 

At  last  reports 
there  were  381,436 
telephone  patrons, 
of  whom  165,322, 
or  forty-three  per 
cent,  are  farmers. 
As  there  are  216,- 
652  farms  in  Iowa, 
about  seventy  -  six 
per  cent  of  all  the 
farmers  in  that 
State  are  subscrib- 
ers to  some  tele- 
phone exchange. 
Arriving  at  these 
facts,    the    college 


The  Rural  Line 

It  caters  to  several  hundred  farmers,  but  few  of  them  know 

how  to  repair  it. 


authorities  became 
convinced  that 
nothing  was  more 
important  than 
giving  farmers  in- 
struction in  tele- 
phone engineering. 
The  first  tele- 
phone school  was 
held  in  connection 
with  the  annual 
convention  of  the 
Independent  Tele- 
phone Association. 
It  comprised  a 
four  days'  course 
in  line  and  plant 
construction  and 
management  for  the 
boys  and  men,  and 
a  four  days'  course 
in  switchboard  ma- 
nipulation for  the 
girls.  Later  in  the 
winter  at  least  four 
additional  schools 
are  to  be  held  in 
various  parts  of  the 
State,  where  prac- 
tical instruction  will 
be  given  in  stringing  wires,  making  con- 
nections, installing  instruments,  replen- 
ishing batteries,  operating  and  maintain- 
ing plants,  and  all  the  intricacies  of  tele- 
phone construction  and  operation. 

"Thg  great  need  and  value  of  such 
instruction  can  readily  be  seen,"  says 
R.  A.  Walker,  one  of  the  leading  com- 
mercial telephone  men  of  the  State, 
"when  it  is  realized  that  there  are  many 
exchanges  in  Iowa  with  at  least  six 
hundred  farmer  users,  probably  not  one 
of  whom  understands  the  slightest 
thing  about  telephone  engineering. 
They  construct  and  operate  their  own 
lines,  simply  paying  the  town  exchange 
for  switchboard  services.  Moreover, 
there  are  scores  of  mutual  companies 
patronized  extensively  by  farmers 
equally  ignorant  of  how  to  keep  their 
instruments  in  good  working  order. 
Farm   boys  have  gone  to  Ames  and 


The   New   School  Will 
Give   Actual  Demon- 
strations   Atop    the 
Poles 


TO  TEACH  FARMERS  TELEPHONE  REPAIRING 


723 


Sp^  |HSt9^<     ' ' — 
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Only  a  Small  Town  Exchange 
It  is  a  tangle  of  cables  to  the  ordinary  colletre  engrineer. 


Africa  all  combined  have  about 
four  million,  or  only  two-fifths 
of  the  number  in  the  United 
States. 

With  the  telephone  so  gen- 
erally accepted  as  an  everyday 
necessity,  and  with  the  propor- 
tion of  instruments  to  the  popu- 
lation greater  in  the  rural  dis- 
tricts than  in  the  cities,  the 
necessity  and  value  of  such  work 
as  the  Iowa  State  College  of 
Agriculture  has  just  taken  up 
may  be  seen  and  appreciated  by 
all. 

It  has  been  the  practice  of 
the  big  telephone  companies  in 
the  large  cities  to  take  college 
engineers    and    put    them    to 


learned  almost  everything  about 
engineering  except  how  to  keep 
their  telephones  in  operation. 
We  propose  to  make  good  the 
deficiency." 

The  College  of  Agriculture 
is  working  in  co-operation  with 
the  commercial  telephone  com- 
panies, a  delegation  of  tele- 
phone managers  having  pre- 
sented the  matter  to  the  college 
last  fall,  urging  the  necessity 
of  prompt  action.  It  is  planned 
to  confine  the  work  for  the 
present  to  the  extension  depart- 
ment, adding  a  two-year  voca- 
tional course  in  telephone  engi- 
neering a  little  later  on. 

The  growth  of  the  telephone 
industry  in  the  United  States  is 
amazing  to  those  who  have  not 
kept  in  close  touch  with  it.  In 
1900  this  country  had  only  six 
hundred  fifty  thousand  tele- 
phones. Today  it  has  ten 
million — the  number  being  increased 
each  year  by  more  instruments  than  were 
altogether  in  use  here  fourteen  years 
ago.  This  country  contains  seventy  per 
cent  of  all  the  telephones  in  the  world. 
Canada,  Central  America,  South  Amer- 
ica,  Great   Britain,   Europe,  Asia,   and 
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Work  for  the  Telephonk  Engineer:  Trouble  with  Lead 
Cable  Coverings 


After 


a  Storm  the  Telephone  Users  Are  Helpless  Until 
Linemen  Come  from  the  City 


work  in  the  various  exchanges  to  train 
them  for  actual  practice  as  telephone 
engineers.  The  rise  of  such  men  is  very 
slow  but  sure  if  they  are  kept,  and  it  is 
through  this  method  that  the  best  experts 
for  city  work  are  developed,  but  these 
are  not  available  for  work  in  the  country. 


LONG  WAIT  FOR  A  PARADISE 


By 
T.    W.    ROSS 


TWENTY-FIVE  years  after 
the  preliminary  surveys  were 
made,  the  United  States  Rec- 
lamation Service  has  started 
work  on  the  Grand  Valley 
project — a  plan  to  irrigate  fifty  thou- 
sand acres  of  desert  land  by  a  canal 
sixty  miles  long.  The  Grand  Valley 
project  is  located  in  Western  Colorado, 
extending  through  the  famous  friiit 
section,  but  reaching  an  acreage  back 
of  the  land  now  under  cultivation. 

For  twenty-five  years  governmental 
red  tape,  which  became  more  entangled 
as  succeeding  administrations  took 
charge  of  the  land  policy,  retarded  the 
work ;  and,  added  to  this,  were  the 
years  of  litigation  over  the  govern- 
ment's rights  to  water  in  the  Grand 
River.    As  a  result,  this  immense  tract 


million  dollars  of  the  appropriation 
voted  for  this  kind  of  development 
work.  It  will  be  finished  in  1916.  The 
greater  part  of  the  land  has  been  taken 
up  by  settlers  under  the  "Desert  Act" 
and  is  now  deeded  land. 

The  water  will  cost  the  landowner 
eighty  dollars  an  acre,  but  he  will  have 
twenty  years  in  which  to  pay  for  it. 
He  will  pay  four  dollars  a  year  for 
twenty  years,  just  as  he  would  pay 
interest. 

Water  rights  have  been  decided, 
right  of  way  has  been  secured,  the 
intake  dam  has  been  built,  and  now  the 
canal  proper  is  being  constructed.  The 
water  is  to  be  brought  to  the  canal 
through  three  tunnels  which  have  been 
blasted  througli  solid  granite.  The 
canal  follows  a  higher  elevation  in 
order  to  reach  the  arid 
sections,  and  for  this 
reason  it  is  known 
throughout  the  service  as 
the  ''high  line"  canal. 

Not  content  with  build- 
ing the  canal,  the  reclama- 
tion service  is  going  to 
build  the  laterals,  saving 
the  landowner  a  great  ex- 
pense and  making  the  irri- 
gation project  complete 
when  the  canal  itself  is 
finished.  More  than  four 
hundred    miles    of    these 


laterals  will  be  dug. 


Constructing  the  Sixty-Mile  Canal 
After  twenty-five  years  of  red  tape  the  project  is  started. 


of  wonderfully  fertile  land  has  grown 
nothing  during  all  these  years  but  its 
sagebrush,  jack  rabbits,  and  prairie 
dogs. 

The  Grand  Valley  project  is  going  to 
cost  the  Government  more  than  four 


Thousands  of  acres  of 
blooming  orchards  lie 
south  of  the  land  to  be 
reached  by  water  from  the  canal  of  the 
Grand  Valley  project.  All  those  or- 
chards, which  constitute  today  one  of 
the  most  famous  fruit-growing  sections 
of  the  world,  are  irrigated  by  private 
canals. 


M 


WHERE  THERE  ARE  FIFTY-TWO  THOUSAND  UNPRODUCTIVE  ACRES 
This  land,  dried  by  the  sun  of  thousands  of  years,  has  bct-n  proved  wonderfully  fertile.    In  the  background  are  the 

barren  "Bookcliff"  mountains. 


WHAT  PRIVATE  IRRIGATION  HAS  DONE 

The  new  project  is  in  the  fruit  belt  of  Western  Colorado,  and  these  acres  of  trees  have  proved  what  the  land  can  do 

when  irrigated. 


About  twenty-five  years  ago  govern- 
ment engineers  saw  that  it  needed  only 
the  magic  wand  of  water  to  turn  this 
vast  desert  area  into  one  great  wonderful 
orchard.  An  association  of  landowners 
under  the  "high  line"  kept  after  the 
Government,  prodded  various  Secre- 
taries of  the  Interior  without  result, 
but  finally  Secretary  Franklin  K.  Lane 
put  his  seal  of  approval  on  the  project, 
and  told  F.  H.  Newell,  director  of  the 
reclamation  service,  to  go  ahead ;  and 
Newell  did.  The  people  had  waited 
long  for  their  land  of  plenty. 

In  addition  to  its  plan  for  bringing 
water  to  the  land  that  has  no  water, 
the  reclamation  service  is  going  to  help 
the    ranchmen    drain    oflF    water    from 


their  land  which  is  now  being  dam- 
aged by  too  much  irrigation  from 
private  canals.  The  irrigated  sections 
of  the  valley  have  a  number  of  irriga- 
tion projects,  and  in  the  last  few  years 
"seep"  has  been  discovered  in  some  of 
the  orchards.  This  meant  death  to  the 
orchards.  Government  drainage  ex- 
perts were  sent  for,  who  saw  that  a 
comprehensive  scheme  of  drainage  was 
necessary;  but  there  was  no  money  to 
use  for  this  purpose.  It  would  take  a 
million  to  get  a  good  start. 

The  reclamation  engineers  saw  that 
their  canal  would  add  to  this  difficulty 
of  too  much  water  where  just  enough 
was  needed  and  the  surplus  appropria- 
tion was  used  for  drainage. 
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SANITARY  MILK  PAIL 

A  MILK  pail  that  insures  absolutely 
^^  pure  milk  has  been  devised  and 
patented  by  a 
Maryland  inventor. 
As  the  pail  has  a 
covered  top  no  dirt 
can  get  into  it,  even 
if  it  should  be  over- 
turned.  Flexible 
teat  tubes  open  into 
the  top  of  the  pail, 
providing  g  e  r  m- 
proof  channels 
from  the  teats  of 
the  cow  to  the  pail. 
The  milker  does 
not  have  to  hold  the 
pail  between  his 
knees,  in  the  old- 
fashioned  way,  but 
may  set  it  on  the 
ground,  as  the  tubes 
are  sufficiently  long. 
The  inventor  points 
out  that  the  strain- 
ing of  dirty  milk  from  open  pails  does 
not  make  it  clean. 


1 


The  Milk  Flows  from  xiiii  Teats  to  thk  Tail  With- 
out Coming  in  Contact  with  the  Air 


LARGEST  MOTOGRAPH  SIGN 

'^HE  largest  moving  sentence  sign  in 
the  world,  it  is  said,  w^as  recently 
erected  in  the  down- 
town district  of 
Chicago.  It  is  fifty 
feet  high  and  one 
hundred  forty  feet 
long,  and  is  open  to 
an  unobstructed 
view  of  more  than 
a  mile  looking 
north  on  Michigan 
Avenue,  along  the 
lake  front.  The 
letters  on  the  «ioto- 
graph  portion  of 
the  sign  are  twelve 
feet  high,  and  on 
clear  nights  its  en- 
tire message  may 
be  easily  read  a 
mile  away. 

The  moving  part 
of  the  sign  is  oper- 
ated by  a  perforated 
roll,  with  a  capacity  of  one  hundred  fifty 
words.    This  moves  in  a  continuous  line 


IN  SPITE  OF  BOREAS'  WARNINGS  AND  THE  E\'T:R  PRESENT  PNEUMOCOCCI 
Milan's  cold  winter  has  not  deterred  these  eijfhteen  Italians  who  couldn't  think  of  losing  their  daily  swim. 

across  the  board,  and  is  operated 
very  much  Hke  the  rolls  used  on 
piano  players.  The  rolls,  which 
are  chan^-ed  nig-htly,  are  made  of 
specially-treated  paper  on  which 
the  letters  or  characters  are 
punched  by  means  of  a  special 
perforating  machine,  which 
works  like  a  typewriter.  When 
the  motograph  starts,  the  perfo- 
rated roll  is  drawn  between  the 
grouped  terminals  of  the  thou- 
sands of  lamps — which  are  sym- 
metrically arranged  all  over  the 
central  space  of  the  great  sign — 
and  the  other  terminals  of  the 
electrical  current.  Small  spring 
contact  brushes  drop  through  the 
passing  perforations  and  moment- 
arily light  the  lamps  forming 
the  corresponding  letters  on  the 
face  of  the  sign.  The  sign  was 
erected  by  a  company  which 
builds  electrical  signs,  as  an  in- 
vestment, and  it  has  been  rented 
out  to  another  company  on  a 
short  term  lease.  As  it  is  not 
expensive  to  change  the  wording, 
different   advertisers  can  use  it  i  roving  trotol  Gelatine 

as   desired  '^^^  Demolition  Squad  of  the  army  is  still  experimenting-  with  the  new 

explosive  discovered  by  Lieutenant  Woodward  and  described  in  an 

earlier  number  of  Technical  World.    It  is  the  most  powerful  agent 

yet  bandied  by  army  engineers. 
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CAPITAL  TO  HAVE 
PARR 


DLANS  for  what  is  designed  to  be 
the   most   magnificent   park    in    the 
United    States,    to    be    located    on    the 
top    of    Meridian    Hill,    overlooking 
Washington  and  the  Potomac  River, 
have    just    been    completed    by    the 
office    of    the    Superintendent    of 
Public  Buildings  and  Grounds. 
It  will  require  years  to  com- 
plete the  proposed  park  as 
planned,     as     the     work 
must  of  necessity  be  done 
slowly.  Eventually  it  will 
vie    with    the    world's    most 
famous  garden  spots. 

Advantage  will  be  taken  of 
the  steep  grade  of  the  hill, 
there  will  be  but  few  changes 
in  it.  The  top  of  the  hill  will 
be  extended  on  grade  as  far 
south    as   possible,    where   a 


GREATEST  concrete  clifT  will  drop  it  to  a  lower  level. 
On  top  of  this  cliff  will  be  a  paved  plaza 
and  walk,  afford-        ^    ing   a   view    of 

the  city  and  the 
Potomac    Val- 
ley.   In  the  cen- 
ter will  be  a  large 
fountain  pouring 
water  into  a  pool. 
From  this  pool  will  run 
a  continuous  cascade  to  the 
lower  end  of  the  park,  where 
it  will  flow  into  another  great 
pool  flanked  by  two  fountains  and 
the    background     for    a 
series  of  statues. 

The  park  will  be  located  exactly 
on  the  meridian  of  Washington. 

Its  location  in  the  heart  of  the 
city  will  make  it  easily  accessible  to 

THK  Long-Sought   Device:       ^hc  majority  of  the  residents 
AN  Aerial  Torpedo  of   the   capital.      It   may   also 

be   visited   by   most   visitors 


This  invention  of  a  young  Aus- 
trian engineer  may  prove  sue- 

^^rSead'nVu*/h??ln!.a?iy'?>';e°r!      making  eveu  a  Short  stay 
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SPEEDS  ON  THE  SALT  BEDS 

PNRIVING  at  a  speed  of  more  than 

one    hundred    forty-two 
miles  an  hour  on  the  great 
salt  beds  west  of  Salt 
Lake  City,  TetzlafT, 
the    famous    auto 
mobile  racer,  re- 
c  e  n  1 1  y   estab- 
lished   an    un- 
official   record 
for  a  mile  of 
t  wen  ty-five 
and    one-fifth 
seconds.  This 
is  one-fifth  of 
a  second  faster 
than  the  record 
formerly  held  by 
Bur  m  a  n  on  the 
big   beach    at    Day- 
tona,  Florida,  and,  as 
it  was  the  first  trial  ever 
made  on  this  natural  track, 
experts    believe    that    when 


T-IIE 
^    lers 


Tetzlaff  After  His  Drive  on 
THE  Salt  Beds 


fore 


Making  a  World's  Record  Over  Utah's  Great  Salt  Beds— the  Newest 
Race  Course 


drivers   have   become   ac- 
customed to  the  new  track 
it  will  be  possible  to  re- 
duce   the   time   still 
further. 

The  famous  beds  com- 
prise  a  great   sheet   of 
pure  white   salt,   sixty- 
five  miles  long  and 
eight  miles  wide.     It  is 
as  smooth  as  a  table  and 
looks  more  like  a  frozen 
sea  than   a   desert.    The 
surface  is  very  hard,  and 
the  great  expanse  makes 
it  possible  to  drive  a  ma- 


The  Monument  of  a  Mountain 
Sheep 


chine    at    full    speed    for    almost    any 

reasonable  distance  without  a  turn  or 

a  bridge  to  bother  the  eye  of  the  driver. 

It   was   also   found,   to   the 

amazement    of    experts, 

that  the   rubber   tires 

did    not    become 

heated  while  being 

used    at   great 

speed  on  the  salt. 

Jl 
A  FOREST 
TRAGEDY 

a  n  t- 
of   a 

mountain 
sheep  imbedded 
in  the  trunk  of 
a  lofty  white  pine 
tree     twelve     feet 
from  the  ground 
tell    the     story    of    a 
forest  tragedy  which  must 
have  been  enacted  long  be- 
the    white    man    pene- 
trated    to     the     spot. 
They  were  found  in  a 
tree  about  one  hundred 
seventy  feet  high  and 
twenty  inches  in  diam- 
eter in  the  dense  forest 
on   the   boundary  line 
between  Montana  and 
Idaho.    The  antlers  of 
the  sheep  evidently  had 
been  caught  in  the  base  of 
the  tree  when  its  diam- 
eter    was     not     more 
than  nine  inches,  and 
the  animal,  not  being 
able  to  extricate   it- 
self, died  of  starva- 
tion.    As     the     tree 
grew   the   skull   and 
antlers    were    partly    sur- 
rounded by  the  trunk  and 
carried     up     as     growth 
continued    until    the    day 
they  were  found,  approxi- 
mately  twelve   feet    from 
the  ground. 


THE  MASTER  MOVIE  MAKER 
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THE  CAMERA  FAILS  WITHOUT  THE  FILTER 
The  group  overlooking  the  great  cut  is  well  defined,  but  the  canyon  walls  are  a  gray   mass.     A  government   man 

devised  a  filter  for  the  movie  camera. 


By 
WILLIAM    HARPER    DEAN 


w 


HILE  Europe's  mailed 
hand  was  resting  quietly 
beneath  its  silken  glove, 
two  men  were  busy  mak- 
ing thousands  of  feet  of 
film  on  the  Government  reclamation  proj- 
ects and  all  over  the  scenic  West,  to 
show  to  European  peasants  to  convince 
them  that  in  the  great  American  West 
there  were  tens  of  thousands  of  acres  of 
land  reclaimed  by  the  Government 
which  were  worthy  of  settlement  by  such 
serious,  enterprising  immigrants. 

But  even  while  the  movie  man  turned 
the  crank,  Europe  tore  the  silken  glove 
from  the  mailed  fist  and  plunged  that 
Continent  into  the  chaotic  horror  of  war. 
There  would  be  no  chance  for  many  days 
to    come    for    those    films    advertising 

730 


America  to  be  viewed  by  Europeans  in 
their  own  countries. 

But  a  new  use  presented  itself  because 
of  the  new  conditions.  The  logical  efifect  of 
the  European  war  has  been  to  direct  the 
eyes  of  Americans  to  America.  It  has 
shown  our  people  their  commercial  and 
industrial  shortcomings,  and  at  the  same 
time  the  unparalleled  opportunities  for 
American  enterprise.  It  has  also  opened 
the  eyes  of  Americans  to  the  fact  that, 
after  all,  there  is  much  to  see  in  America ; 
much  to  learn  of  the  great  American 
Government  and  its  ways,  and  how  it 
works  to  make  America  the  sovereign 
nation.  Those  Western  films,  together 
with  tens  of  thousands  of  feet  of  other 
Government  films,  could  not  have  been 
made  at  a  more  opportune  moment,  for 
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the  time  is  ripe  for  teaching  Americans 
something  about  their  own  Government 
and  their  own  land. 

The  purpose  of  these  films  prepared 
under  Government  direction — Congress 
having  appropriated  twenty-five  thousand 
dollars  to  the  cause — is  to  convince  the 
layman  that  the  American  Government  is 
no  hydra-headed  monster  made  up  of 
secret  service,  courts,  Congress,  and 
revenue  stamps ;  but  a  constructive 
mechanism,  a  veritable  workshop  of  won- 
ders. 

Take,  for  example,  the  eighteen  thou- 
sand feet  of  film  made  by  Herford  T. 
Cowling,  chief  photographer  for  the 
United  States  Reclamation  Service. 
Cowling  was  "four  months  making  these 
movies  and  traveled  seventeen  thousand 
miles  to  get  them.  His  work  is  of  un- 
usual interest,  in  view  of  the  fact  that 
the  reclamation  service  was  the  first  arm 


of  the  Government  to  make  motion  pic- 
tures of  its  work. 

The  pictures  which  Cowling  made 
were  staged  upon  the  numerous  govern- 
ment irrigation  projects  throughout  the 
West.  This  gigantic  background  is  a 
stage  setting  costing  more  than  one  hun- 
dred million  dollars.  In  these  pictures 
you  see  desert  lands  without  a  single 
habitation,  and  reclamation  in  its  incipi- 
ency  on  such  deserts — the  half-finished 
dam  and  the  incomplete  power  house 
which  later  will  furnish  electricity  to 
light  and  heat  the  future  homes  of  the 
settlers.  You  see  every  stage  and  feature 
of  reclamation  and  every  step  in  the 
romantic  task  of  making  the  desert  bear 
crops  and  homes  for  its  pioneers.  There 
are  giant  dams,  such  as  the  Shoshone, 
three  hundred  five  feet  high,  storing 
millions  of  tons  of  water  for  the  thirsty 
desert.     There  is  no  step  in  reclamation 


THE  CAMERA  SUCCEEDS  WITH  THE  FILTER 

Because  of  the  changing  lights,  and  the  predominant  blues  and  reds,  the  Grand  Canyon  has  beep  a  most  difficult  subject 

to  photograph,    A  ray  filter  solved  the  movie  problem. 
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which  the  films  do  not  show  in  a  way 
impossible  to  all  the  bulletins  ever 
printed. 

The  crowning  feature  of  this  film  is 
its  real  reclamation  romance  staged  on- 
a  real  project  and  acted  by  real  settlers, 
"Jwdson  Strong"  and  "Marion  Weather- 
bee".  These  names  are  fictitious,  but  the 
man  and  the  girl  simply  re-lived  before 


process  step  by  step  of  converting  desert 
land  into  a  farm.  That  is  one  of  the 
films  which  the  Reclamation  Service 
made  to  show  Europeans.  Now  it  will 
go  to  the  San  Francisco  Exposition, 
where  thousands  of  Americans  who  are 
made  of  pioneer  material  will  see  it. 

There  are  movies  of  the  Grand  Canyon 
which  were  made  through  a  ray  filter 
and  which  bring  out  with 
wonderful  clearness  the 
subtle  lights  that  mingle 
in  the  innumerable  crags. 
That  film  in  itself  is  a 
wonder.  Ordinarily  the 
Grand  Canyon  is  the 
despair  of  photogra- 
phers. The  blue  lights 
which  fill  it  make  a  gray 
smudge  even  when  pho- 
tographed with  a  still 
camera  and  given  long 
exposures.     A  ray  filter 


Watching  Them  Climb,  Miles  Away 

The  government  telescope  aids  those  who  can 

use  it;  the  jjovernment  movies  will  show  our 

natural  beauties  to  all  of  us. 


the  movie  camera  and  Cowling 
the  little  romance  which  had  just 
culminated  in  their  marriage. 
My  brief  story  of  this  film  is  a 
brief  story  of  what  actually  hap- 
pened to  these  two  characters. 

The  girl  was  an  Illinois  school 
teacher  and  decided  one  day  to 
strike  out  for  independence.    She 
read  of  the  government  projects 
and    visited    one ;    was    shown 
the  raw  land,  and  took  up  a  forty-acre 
claim.    The  man,  "Judson  Strong",  lived 
upon  a  reclamation  farm  which  adjoined 
her  land. 

Whenever  he  could  "Judson"  helped 
"Marion"  with  her  work.  The  attach- 
ment grew,  and  in  the  end  they  pulled 
down  the  division  fence  and  made  one 
farm  of  the  two  claims. 

All  this  you  see  on  Cowling's  film — all 
this  and  more,  for  the  film  takes  up  the 


On  a  Government  Project 

The  movie  man  immortalized  the  opening,  though  the  rush  of  water 

almost  drowned  him  later. 


helps  matters  with  the  still  camera,  but 
whenever  this  attachment  is  placed  over 
the  lens  the  exposure  must  be  multiplied 
many  times.  Then  what  chance  was 
there  to  filter  out  these  blues  with  a 
movie  camera  clicking  away  at  snap- 
shots ? 

Cowling  puzzled  over  the  thing  for  a 
long  time.  Then  he  hit  upon  an  idea 
and  put  it  into  effect.     He  had  made  a 

(.Continued  on  paee  7SSi. 


NOTICE 


AcgUAINTl.NG  THF.   BUM   WITH    HiS   WkLCOMK 


SOLVING  THE  "BUM" 
PROBLEM 

/^SKALOOSA,  Iowa,  a  city  of  about 
^^^  ten  thousand  inhabitants,  has  a 
successful  way  of  keeping  bums  and 
other  undesirable  loafers  out  of  town. 
Several  signboards  are  placed  about 
the  city,  especially  near  the  freight 
yards.  Each  signboard  reads:  "This 
city  has  a  stone  pile  for  bums.  You 
are  welcome.  Mayor.'"  Needless  to 
say  the  city  has  little  trouble  with 
bums  although  the  town  was  alive  with 
them  a  few  years  ago.  The  illustration 
shows  one  of  the  signboards. 

CONGLOMERATE  TIME  IN 
EL  PASO 

TTHE  United  States  is  so  large  it  has 
to  employ  four  different  standards 
o  f  t  i  m  e— the  Eastern, 
Central,  Mountain,  and 
Pacific.  Each  of  these 
governs  a  certain  section 
of  the  country  over 
which  this  time  is  used. 
In  El  Paso,  Texas,  these 
various  times  get  mixed 
with  Mexican  time  in  a 
rather  amusing  way,  as 
Mexican  time  is  inde- 
pendent of  any  of  the 
American  standards. 
Each  railroad  running 
into  Mexico  has  its  own 
time — w  h  i  c  h  is  rather 


baffling  to  the  traveler 
when  he  first  strikes  El 
Paso. 

A  number  of  railway 
lines  terminate  in  this 
place.  Thus  the  Atchi- 
son, Topeka  &  Santa  Fe, 
and  the  El  Paso  &  South- 
western Railways  use 
Mountain  time.  The  Gal- 
veston, Harrisburg  & 
San  Antonio,  and  Texas 
&  Pacific  Railroads  use 
Central  time.  The  South- 
ern Pacific  Railway  uses 
Pacific  time.  The  Mexican  Railway  uses 
Mexican  standard  time. 

From  this  it  will  be  seen  that,  when 
clocks  in  Strauss,  New  Mexico,  a  few 
miles  from  El  Paso,  are  striking  12, 
the  clocks  in  El  Paso  are  striking  1  ; 
in  Ysleta,  a  few  miles  east,  they  are 
striking  2,  while  across  the  river  in 
Juarez,  Mexico,  the  clocks  indicate 
12:24. 

GERMANS  SAVE  TREES 

VY/HEREVER  German  invaders  in  the 
present  war  penetrate  they  are  par- 
ticularly careful  to  preserve  park  trees 
no  matter  what  else  they  may  destroy. 
Cavalry  men  are  instructed  not  to  tie 
their  horses  to  trees  for  fear  they  might 
gnaw  the  bark,  and  the  artillery  is  care- 
ful not  to  cannonade  groves  in  a  city. 


-MOUNTAIN  TIME. 

Ml 


PACIFIC> 
TIME^ 


^.CENTRAL 
TIME, 


How  Time  Meets  at  El  Paso,  Texas 
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VERTICAL  MOWER  FOR 
TANGLED  GRASS 

A  MACHINE  which  mows  both  ver- 
■^^  tically  and  horizontally  has  been 
invented  by  an 
Oregon  man.  It 
has  been  used  with 
good  success  in 
heavy  clover  and 
vetch  which  were 
badly  lodged  and 
tangled,  and  which 
usually  require  one 
or  more  men  to 
clear  the  divider  on 
the  outer  end  of  the 
swath.  The  ver- 
tical cutting  bar  is 
a  little  more  than 
two  feet  high.  Con- 
nections between  it 
and  the  horizontal 
cutter  bar  actuate 
These  connections 


Mow  THK  Grass  Horizontally 
When  hay  is  tangled  the  new  mower  will  carve  through  it 


the  cutting  blades, 
consist  of  rods  and 
cranks  operated  by  the  movable  cutter 
bar  of  the  horizontal  mower. 

REAL  WEALTH  AT  SEA 
BOTTOM 

CHOULD  the  Japanese  Government 
attempt  to  levy  a  war  tribute  on  the 
Island  of  Yap,  in  the  Caroline  group, 
which  they  have  captured  from  the 
Germans,  there  will  not  be  enough 
warships  in  the  Japanese  navy  to 
carry  home  the  coin.  The  chief 
currency  of  the  island  consists  of 
circular  limestones  with  a  hole  in 
the  center.  These  lime- 
stone coins  look  like 
grindstones.  They  are 
from  six  inches  to  four- 
teen feet  in  diameter,  and 
frequently  weigh  five 
tons.  They  come  from 
the  P  e  1 1  e  w  Islands, 
where  there  are  lime- 
stone quarries  contain- 
ing the  only  stone  used 
as  currency.    A  five- 


hundred-pound  stone  will  purchase  a 
pig,  and  a  one-thousand-pound  stone 
will  purchase  a  wife.  Banks  are  not 
needed  in  Yap,  for  the  currency  is  so 
heavy  that  a  native  runs  no  risk  of 
having  his  savings 
stolen.  Usually  he 
stacks  his  bank  ac- 
count in  his  back 
yard  and  never 
worries  about  it. 
Frequently,  when  a 
man  gets  one  of 
these  coins,  he  does 
not  take  the  trouble 
to  bring  it  home. 
He  knows  that  the 
big  grindstone  is  in 
such  and  such  a 
house,  and  every- 
body else  knows  it. 
That  is  all  that  is 
necessary. 
The  richest  family  in  Yap  hasn't  a 
grindstone  coin  on  the  place ;  but  the 
wealth  of  the  family  consists  of  the 
biggest  coin  ever  quarried.  While  the 
stone  was  being  transported  to  Yap  on 
a  raft,  the  raft  capsized  and  the  coin 
sank  to  the  bottom  of  the  Pacific.  This 
little  incident  did  not  detract  one  iota 
from  the  wealth  of  the  family  in  ques- 
tion. According  to  the  currency  rules, 
they  own  the  stone, 
even  if  it  is  at 
the  bottom  of 
the  sea,  and 
every  one  in 
Yap  recog- 
nizes  their 


The  Coins  of  Yap 
The  islanders  use  mill  stones  for  coins,  and  it  is  difficult  to  lose  money,  once  it 

is  obtained. 


THIRTY-TWO 

TONS  IN 

BALANCED  DOOR 


A 


Shipping  Great  Safe  Door 
It  weigrhs  thirty-two  tons  and  traveled  on  a  flat  car 


wealth.     Clam  shells  are  used  for  small 
change. 

The  smaller  coin  in  the  photograph 
is  a  10-cent  piece.  It  weighs  one  hun- 
dred pounds.  The  larger  coin  weighs  five 
hundred  pounds. 

J* 

BIGGEST  DAM  CONTROLS 

VV/ORK   was  begun  on   the   first  of 
^    September  on  the  installation  of 

a    series    of    great     

manganese  bronze 
riser  valves,  the 
largest  ever  con- 
structed, which  are 
to  regulate  the 
pressure  in  the 
Catskill  aqueduct 
shafts,  through 
which  the  city  of 
New  York  is  to  ob- 
tain its  water  sup- 
ply. The  largest  of 
these  valves,  one  of 
which  is  shown  in 
the  accompanying 
illu  st  ration,  are 
twelve  feet  in 
height  and  seven 
feet  in  diameter  at 
their  maximum. 
The  valves,  with 
their  machinery, 
weigh  from  ten  to 
twenty  tons  each. 


The  Twelve-Foot  Valve  Built  for  the  Catskill 
Aqueduct  in  New  York.  It  Is  of  Manganese  Bronze 


THIRTY-  TWO- 
TON  vault  door, 
the  heaviest  ever  con- 
structed, will  guard  the 
securities,  gold,  and  bills 
in  the  vaults  of  J.  P. 
Morgan  &  Company's 
new  building  at  Broad 
and  Wall  Streets,  New 
York.  A  heavy  steel 
flat  car,  of  the  type 
used  in  handling  the 
heavy  guns  and  armor  made  for  the 
Government  by  the  Bethlehem  Steel 
Company,  was  used  between  New 
York  and  Bethlehem  and  a  team  of 
twenty-four  horses  was  needed  to  haul 
the  door  to  the  Morgan  building.  It  is 
eight  feet  in  diameter  and  four  feet 
thick,  made  of  solid  armor  plate  and 
welded  steel.  The  vestibule  into  which 
the  door  fits  is  eleven  feet  in  diameter 
and  five  feet  deep,  and  weighs  twenty- 
five  tons.  Both 
door  and  vestibule 
will  form  one  of 
the  most  remark- 
able bank  vaults 
ever  constructed.  It 
is  said  that  when 
the  door  is  on  its 
ball-bearing  hinges 
a  person  will  be 
able  to  swing  its 
th  i  rty-t  wo-ton 
weight  with  his  lit- 
tle finger. 

Such  fine  bal- 
ance, figured  out  on 
a  mathematical 
basis,  is  very  neces- 
sary with  the  great 
telescopes  in  mod- 
ern observatories 
where  the  astrono- 
mer must  be  able  to 
move  his  instru- 
ment at  will. 
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Selling  Land  from  a  New  Viewpoint 
The  real  estate  company  sent  up  an  aeroplane  to  get  pic- 
tures to  show  to  prospective  buyers. 

AEROPLANE  FOR  REAL 
ESTATE  SALES 

DECAUSE  the  ordinary  view  of  the 
land  which  an  Atlantic  Coast  real 
estate  firm  has  for  sale  cannot  be  ob- 
tained from  any  surface  position,  the 
aeroplane  has  been  called  in  as  a  sales- 
man to  show,  by  photograph,  what  the 
property  looks  like.  An  aeronaut  is 
employed  by  the  firm  to  take  up  a 
photographer,  and,  as  the  machine  flies 
above  the  land  which  is  for  sale,  bird's- 
eye  views  are  taken  for  prospective 
customers.  The  firm  using  this  system 
has  found  that  the  investment  pays. 


ON  THE  AGE  OF  EGGS 

HE  one  thing  an  American  de- 
sires in  an  egg  the  Chinaman 
will  not  have  if  he  can  possibly 
avoid  it ;  that  is,  freshness.  To  the  Chi- 
nese a  strong  flavor — a  flavor  so  intoler- 
able to  an  Occidental  as  to  produce  a  riot 
under  certain  circumstances — is  the  qual- 
ity a  "good"  egg  ought  to  possess.  In 
America  we  have  spent  a  great  deal  of 
time  and  money  in  trying  to  pack  eggs 
in  such  a  way  that  they  may  be  shipped 
quickly  and  safely.  The  Chinese  pack 
eggs,  safely  preserving 
them  fifteen  to 
fifty  years.  The 
eggs  are  placed 
in  a  mud  bath  to 
give  them  an 
earthy  taste. 

Packed  for  Aging 

As   the    French    age 

wines  so   the    Chinese 

keep  eggs  to  improve 

their  flavor. 
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THE  FLYING  WING  OF 
OUR  NAVY 

By 
MARC    N.    GOODNOW 


THE  United  States  army  and 
navy  combined  have  less  than 
thirty  aeroplanes,  only  half 
of  which  could  be  used  for 
immediate  war  service.  There 
are  only  twenty-nine  aviators  in  the  en- 
tire defense  of  the  country  who  are 
trained  in  the  science  of  war.  Sixteen 
of  these  are  navy  men. 

Relatively,  the  United  States,  which 
stands  third  among  world  powers  in 
naval  strength,  is  so  far  behind  in  air 
strength  that  the  comparison  becomes  a 
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contrast.  England  has  more  than  three 
hundred  machines  in  use,  or  ready  for 
use.  France  had  five  hundred  seventy- 
seven  machines  delivered  complete  for 
war  use  in  1913,  to  say  nothing  of  the 
hundreds  already  in  service,  and  more  to 
be  delivered.  Russia  owns  between  five 
hundred  and  six  hundred  war  aeroplanes, 
and  Germany  has  nearly  a  thousand  Hy- 
ing machines — perhaps  even  more  than 
that. 

The  United  States  stands  eighth  in  the 
list.     The   mother  of  aviation,   and   tiie 


MEMBERS  OF  THE  ARMY  SCHOOL  .\T  PENS.\COLA  (FLA.) 
These  men,  who  have  been  learning:  and  teaching-  in  the  "flying-  wins:  of  the  navy",  belong  to  the  aviation 

corps  of  the  United  States  army. 
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Lieut.  Bellinger 
Was  Under  Gen- 
eral f  u  N  s  T  o  N  , 

AND.   Made 

Flights  at  Vera 

Cruz 


first  to  develop  naval  aviation,  has  be- 
come an  infant  barely  able  to  crawl,  in 
point  of  aerial  strength  and  equipment;  . 

But  once  the  aeronautical  divisions  of . 
the  army  and  of  the  navy  have  been  given 
adequate  financial  backing^^^  and  aero- 
nautical engineering  has'  Ijetn  properly 
encouraged,  there  will  no  longer  exist 
this  inequality  in  air  stfehgth.  The 
navy  is  already  preparing  f6r  the  train- 
ing of  naval  officers  at  tbe  newly-estab- 
lished school  at  fensacola,  Florida.  Mh 
ready  ten  canvas 'hangars  have  been  set" 
up  there  and  ten  Curtiss  flying  boats  are 
in  commissioh.  More  than  a  score  of 
officers  and  aviators  have  been  assigned 
to  form  the  nucleus  of  a  flying  school 
which  is  expected  to  produce  the  requi- 
site number  of  experienced,  intrepid,  and 
efficient  "birdmen"  for  the  navy. 

The  Board  of  Aeronautics,  of  which 


Captain  W,  I.  Chambers,  U.  S.  N.,  was  the 
senior  member,  recommended  a  year  ago 
that  $1,297,700  be  appropriated  for  naval 
aeronautic  work.  It  was  estimated  that 
this  sum  would  suffice  to  equip  the  school 
with  fifty  aeroplanes  or  flying  boats,  two 
vedette  balloons,  several  dirigibles,  and  a 
complete  outfit  of  parts  for  repair  and 
machinery  for  manufacture.  Unfor- 
tunately, Congress  did  not  see  fit  to  pro- 
vide the  money. 

It  seems  worth  while  to  explain  that 
the  United  States  Navy  has  no  specific 
appropriation  for  aeronautic  work  or  ap- 
paratus. What  money  is  spent  for  this 
purpose  is  drawn,  at  the  will  of  the  Sec- 
retary of  the  Navy,  from  the  funds  al- 
lowed for  the  bureau  of  construction,  or, 
if  that  official  so  chooses,  from  other 
funds  that  may  be  available  for  the  up- 
keep of  the  maritime  war  establishment. 

Since  the  establishment  of  the  flying 
siGliool-:-incomi3lete  for  lack^.of-.ade'quate 
money  supplies^-^at  Pensacola,  in  March, 
1914,  it  has  been  possible  to  carry  on 
only  practice  work.  Nothing  more  than 
instruction  and  training  of  students  has 
thus  .far  been  possible,  but,  so  far  as  it 
has  gone,  this  has  been  thorough;^  When 
the  school  has  Had  an  opportunity  to  be- 
come permanent  in  buildings-  and  curric- 
ulum, the  work  of  experimentation  vyill 
begin. 

The  air  pilot  at  Pensacola  is  first  given 
practical  work  around  the  flying  ma- 
chines,.^ He  repairs,  overhauls,  takes  ma- 
chines apart,  and  reassembles  them. 
Theoretical  study  is  carried  on  at  the 
same  time  from  books  and  files  of  the 
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On  the  Campus  of  the  School  for  Aviators 

The  tents  are  pitched  at  the  water's  edire  and  instruction  is  given  in 

the  sea  which  stretches  before  them. 


aeronautical  library.  Lieuten- 
ant John  H.  Towers  requires 
the  student  to  be  in  the  air  at 
least  ten  hours  before  he  is 
entrusted  with  the  sole  control 
of  a  flying  boat. 

The  student  goes  through 
the  first  three  steps  in  his  edu- 
cation under  the  watchful  eye 
of  an  instructor.  His  fir^t 
flights  are  meant  to  accustom 
him  to  the  air  "feel",  as  avi- 
ators call  that  sixth  sense 
which  comes  to  them  above 
ground.  The  student  mast.> 
acquire  a  sense  of  being'  "at"' 
home"  before  it  is  safe  to  trust 
him  alone.  Some  students 
never  acquire  this  sense  and, 
as  a  result,  are  unfit  for  aero- 
nautic service.  Of  course, 
this  unfitness  does  not  lessen 
a  man's  chances  for  promo- 
tion in  other  lines  of  the  serv- 
ice. 

As  a  second  step,  the  stu- 
dent takes  his  turn  at  the 
steering  wheel  in  horizontal 
flying  and  landing  on  water 
under  the  direction  of  his  in- 


LiEOT.  Towers    in 

His   "Teaching 

Clothes" 


Lieut.  J.   H.  Towers,  Senior  Officer 
OP  the  School 


structor,  who  does  not  at  any 
time  entirely  release  his  hold 
upon  the  control  of  the  ma- 
chine. Third,  the  student 
tries  the  control  alone,  man- 
aging the  wheel  and  the 
ailerons.  The  navy  flying 
boats  are  all  equipped  with  a 
double  control — two  steering 
wheels  which  can  be  operated 
by  both  or  either  of  the  pas- 
sengers.   In  the  entire  fleet  at 
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the  Pensacola  flying  school  there  is  only 
one  machine  built  for  one  pilot. 

The  preliminary  instruction  of  stu- 
dents generally  takes  place  in  a  hydro- 
aeroplane, which  is  quite  different  from 
a  flying  boat.  In  the  fourth  step  the  stu- 
dent is  transferred  from  the  hydroaero- 
plane, in  which  the  student  is  all  head 
resistance,  to  the  flying  boat,  in  which  the 
student  sits  in  a  cockpit  or  hood,  fully 
protected  from  the  rush  of  air.  The 
cockpit  of  the  flying  boat  is  similar  to  the 
hood  of  a  racing  automobile,  and  the 
head  resistance  is '  here  reduced  to  a 
minimum. 

The  aeronautic  board  has  planned  that 
all  air  pilots  who  can  be  spared,  and 
who  have  been  recommended  by  their 
commanding  officers  for  advanced  in- 
struction in  aeronautical  engineering, 
shall  be  sent  for  a  full  term  each  year  to 
the  institution  giving  the  best  course  in 
that  study.  Eventually  it  is  hoped  that 
this  post-graduate  instruction  may  be 
conducted  at  the  naval  academy  at  An- 
napolis. 

One  or  more 
pilots  who  have 
shown  natural 
aptitude  for  the 
work  will  be 
selected  for  ex- 
perimental 
work  in  con- 
nection with 
the  aircraft  fac- 
tory and  na- 
tional labora- 
tory. 

After  learn- 
ing the  work  at 
Pensacola,  the 
men  are  to  be 
trans  f erred 

from  the  base  ship  to  the  fleet.  The  process 
of  supplying  air  pilots  to  ships  of  the  fleet 
will  be  gradual,  one  ship  of  each  division 
being  supplied  first.  In  this  respect  the 
policy  of  the  United  States  will  be  differ- 
ent from  that  of  other  nations.  Instead 
of  building  huge  aeroplanes  to  carry 
eight  and  ten  passengers,  as  is  being  done 


Controls  of  the 
It  is  claimed  that  this  machine  is 


in  Russia,  the  plan  of  the  aeronautic 
board  is  to  perfect  the  smaller  machines, 
so  that  they  may  be  safely  launched  from 
the  decks  of  battleships.  This  will  be 
accomplished  by  the  use  of  a  perfected 
catapult.  The  development  of  the  cata- 
pult is  to  be  one  of  the  chief  subjects  for 
experimentation  at  the  new  school; 

The  flying  boat  is  a  heavy  machine, 
built  for  practical  use  either  in  the  air  or 
oh  the  water.  With  thirty-four  gallons 
of  gasoline — its  capacity — and  its  two 
officers  or  pilots,  these  machines  weigh 
in  the  neighborhood  of  nineteen  hundred 
pounds.  Equipped  with  Curtiss  engines 
of  one  hundred  horsepower,  they  attain 
a  speed  of  forty-five  miles  an  hour  be- 
fore rising  from  the  water,  and  more 
than  sixty  miles  per  hour  in  the  air.  The 
boat  is  necessarily  heavy  because  of  the 
rough  seas  it  is  built  to  withstand.  The 
old  pontoon  has  given  way  to  the  boat 
in  the  navy  service,  the  pontoon  now 
being  used  only  at  the  tips  of  the  wings 
for    balancing    purposes.     In    the    new 

craft  the  tail 
has  become  an 
effective  rud- 
der, and  ma- 
chines  can 
alight  and  arise 
in  fairly  high 
seas  with  per- 
fect safety. 

For  scouting, 
map  making, 
general  obser- 
vation, photo- 
graphing, and 
communicating 
purposes,  the 
aeroplane  has 
already  proved 
its  worth.  Sec- 
retary Daniels  points  to  a  further  valu- 
able use  in  the  location  of  torpedoes. 
Torpedoes  cost  eight  thousand  dollars 
each  and  are  frequently  lost  in  practice 
through  deflection  in  directions  which 
makes  it  impossible  to  follow  them  from 
the  conning  tower  of  a  battleship ;  but  an 
aerial  scout  in  a  flying  machine  can  fol- 


New  Army  Tractor 
far  ahead  of  any  developed  for  simi- 
lar use  in  Europe. 
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low  a  torpedo  course  unerringly  from 
above.  The  price  of  one  torpedo  will 
more  than  pay  for  a  flying  boat. 

Water  comparatively  opaque  viewed 
from  a  point  near  its  surface  becomes 
transparent  to  an  observer  in  the  air. 
At  Guantanamo  naval  aviators,  flying 
from  one  thousand  to  three  thousand  feet 
in  the  air,  located  mines  planted  in  the 


give  an  aviator  four  and  a  half  hours  in 
the  air,"  said  Lieutenant  Mcllvain.  "Dur- 
ing that  time  the  pilot  can  cover  a  radius 
of  one  hundred  miles,  and  be  able  at  two 
or  three  thousand  feet  to  see  from  forty 
to  sixty  miles  farther.  The  pilot  can 
return  in  two  hours  from  this  observa- 
tion, while  it  will  require  from  six  to 
eight,  or  even  ten,  hours  for  the.battle- 


THE  NEW  TRACTOR  FOR  .AR.VIY  USE 

It  has  established  a  remarkable  record  at  the  San  DicKO  flying'  jfround.  It  l>r(ik<'.  by  two  thousand  fi.t.  the  Anurican 

record  for  altitude. 


harbor  and  were  able  to  plot  their  po- 
sitions so  accurately  that  the  diff"erence 
between  the  estimate  and  the  actual  po- 
sitions of  tiie  mines  was  a  matter  of  only 
a  few  feet. 

In  exploring  the  depths  of  the  sea.  the 
aviator  is  in  a  class  by  himself.  Objects 
which  cannot  be  seen  at  five  hundred  or 
one  thousand  feet  can  be  distinguished 
with  remarkable  accuracy  and  clearness 
at  tw^o  thousand  and  three  thousand 'feet 
— with  the  naked  eye.  Lieutenant  Mc- 
llvain at  Pensacola  located,  at  two  thou- 
sand feet,  the  body  of  a  drow^ned  boy 
which  could  not  be  seen  at  all  at  one 
thousand  feet. 

This  same  aviator  pointed  out  that  for 
scouting  purposes  in  the  navy  the  flying 
boat  was  invaluable.  One  of  its  greatest 
values  is  defense  against  submarines  and 
in  locating  floating  mines. 

"Thirty-four  gallons  of  gasoline  will 


ships  or  cruisers  to  cover  the  distance. 
The  possibility  of  surprises  at  sea  is  ef- 
fectually done  away  with." 

Adequate  sea  power,  it  is  now  realized, 
cannot  be  maintained  by  force  of  arms 
unless  adequate  superiority  is  maintained 
over  the  whole  sphere  of  aerial  develop- 
ment. The  adequacy  of  our  naval  aero- 
nautic service  is  to  be  measured  by  its 
capacity  for  service  to  the  fleet — and  the 
characteristics  of  the  naval  fleet  are 
largely  determining  the  policy  toward 
aviation.  These  characteristics  indicate 
that  the  sphere  of  operations  is  away 
from  the  coast,  and  that  the  expedition- 
ary forces  must  be  prepared  to  operate  at 
a  distance  from  home  bases.  The  mobil- 
ity of  the  flying  wing  of  the  United 
States  Navy  will  be  one  of  its  outstand- 
ing features,  and  secondary  only  to  the 
thoroughness  with  which  its  pilot*  are 
trained. 


WHEN  THE  POLICE  CATCH 

A  LINER 


By 
MUNSON    WILDER 


A     FEW    years    ago    a    Canadian 
/%     steamer   rammed   and   sank  an 

/  \  American  vessel,  and,  before 
I  %  the  authorities  could  "libel" 
.^^  .  -^  i-igj-,  cleared  from  American 
Svaters  and  has  never  since  returned. 
-  In  the  case  of  the  Admiral  Sampson, 
which  w^as  sunk  recently  in  Puget  Sound 
'by  a  Canadian  ship,  the  lawyers  for  the 
^ijured  ship  pursued  a  different  policy. 
"They   decided   to  have   the   courts   take 

^g^  of  the  Canadian  pending  the  in- 

ify,  arid  the  proper  legal  steps  were 
^iSfken-to  "arrest"  the  steamer. 

Thus,  ships  may  be  fugitives  from  jus- 
tice  the   same   as   men.      Early   on   the 
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^ 
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After  the  Accident 
The  Princess  Victoria  kept  her  damaged  bow  in  the  side  of  the  Ad- 
miral Sampson  as  long  as  possible. 

W 


morning  of  /\ugust  twenty-sixth,  last, 
the  fast  Canadian  express  steamer.  Prin- 
cess Victoria,  on  her  regular  daily  trip 
from  Victoria,  British  Columbia,  to  Seat- 
tle, struck  the  Alaskan  liner  Admiral 
Sampson  during  a  heavy  fog.  The 
Sampson  was  so  hard  hit  that  she  listed 
and  sank  within  twelve  minutes.  More 
than  twenty  people,  passengers  and  crew, 
among  them  the  brave  commander  of  the 
ship,  lost  their  lives. 

No  sooner  had  the  accident  occurred 
than  wireless  distress  signals  were  sent 
out  by  both  vessels.  These  were  re- 
ceived in  Seattle  by  the  owners  of  the 
Sampson,  the  agents  of  the  Canadian 
vessel,  and  the  newspapers. 
While  other  Sound  craft  hastened 
to  the  scene  of  the  wreck,  scarce- 
ly more  than  an  hour's  steaming 
from  Seattle,  and  but  a  few  hun- 
dred feet  off  Point-No-Point 
where  the  Government  has  an 
elaborate  lighthouse  and  fog- 
signal  station,  legal  representa- 
tives laid  plans  to  place  the  Prin- 
cess under  arrest  immediately 
upon  her  arrival  at  the  pier. 
Proper  papers  were  served,  and 
the  ship  has  since  remained  on 
the  American  side  pending  an 
outcome  of  the  suit  instituted 
against  her  owners.  A  ship  fast 
to  the  dock  is  worth  two — or  a 
dozen — outside  the  three-mile 
limit.  This  is  the  philosophy 
evolved  from  the  incident  first 
cited,  where  the'  accused  craft 
hastened  homeward  before  it 
could  be  claimed  for  damages. 
The  Princess  Victoria  and  her 
sister  ships  on  the  run  between 
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Seattle  and  Victoria  are 
kno\yn  up  and  down  the 
Pacific  Coast  for  their' 
speed.  Any  of  the  ships 
on  the  run  can  show 
shiny  sterns  to  other 
vessels ;  and  an  eighteen- 
or  twenty-knot  clip  all 
the  way  from  the  Seat- 
tle pier  to  the  snug  little 
harbor  at  Victoria  is 
ccHiimon  day  in  and  day 
out  the  year  round.  Due 
^o  our  shipping  laws  the 
Canadian  vessels  cannot 
stop  at  way  ports  on 
American  soil  to  pick  up 
and  put  off  passengers. 
They  must  make  the  run 
straight  through ;  and, 
l)eing  in  competition 
with  fast  passenger 
trains,  the  vessels  are 
operated  at  top  speed. 

It  is  claimed  that  the 
Admiral  Sampson^  which 
had  just  left  on  her  way 
to  Alaskan  ports,  was 
barely  under  headway, 
due  to  the  thick  fog, 
when  the  vessel's  navi- 
gators heard  the  fog 
blasts  from  the  Princess. 
Suddenly,  only  a  few  yards  from  the 
Sampson,  the  Princess  loomed  menac- 
ingly out  of  the  fog  bank.  In  another 
instant  she  stuck  her  sharp  steel  bow 
with  terrific  impact  into  the  liner,  ripping 
a  hole  through  which  the  sea  rushed,  al- 
though the  Canadian  mariner  endeavored 
to  keep  his  ship's  nose  in  the  rent. 

The  bow  of  the  Princess  Victoria  was 
severely  damaged,  but  the  ship  stood  by 
rescuing  the  unfortunate  vessel's  passen- 
gers and  crew,  who  came  rushing  from 
their  staterooms  in  night  clothing  to 
jump  into  the  sea.  The  Sampson's  cargo 
of  fuel  oil  emptied  itself  into  the  water 
as  the  ship  went  down,  and  this  added 
to  the  odds  against  the  unfortunate  pas- 
sengers by  spreading  over  the  water  and 
nearly  strangling  them. 


As  Fast  as  the  Passenger  Trains 
The  FriHcess stTuck  the  Sampson  when  runnini;  on  a  fast  schedule. 


The   Admiral  Sampson   Was   Bound  "for    Alaska   with    Food   and    Oil 
TO   Fortify   the  Inhabitants   Against  the  Cold  Winter  Which  Thev 

Faced 


Few  shipwrecks,  notwithstanding  the 
fact  that  the  death  list  was  comparatively 
small,  have  been  more  far-reaching  in 
evil  effects.  The  Admiral  Sampson  was 
one  of  the  last  vessels  to  clear  from  Seat- 
tle for  certain  Alaskan  ports  before  navi- 
gation closed  for  the  winter.  She  carried 
an  unusually  heavy  cargo,  chiefly  clothing 
and  foodstuffs  for  Alaska  to  tide  the  in- 
habitants over  an  arctic  winter  lasting 
until  late  in  the  spring.  Steps  had  to  be 
taken  at  once  to  get  another  cargo  off  to 
prevent  dire  suffering  in  the  northland. 

The  Seattle  attorney's  slogan  is  sound. 
He  says  that  a  ship  in  American  waters 
in  a  situation  of  this  sort  is  better  than 
one  on  the  sea's  highway.  But  what  a 
reckoning  in  damages  if  the  Canadian 
ship  is  judged  not  guilty ! 


NO  ROOM  FOR  FLOWERS  IN  THE  HOTHOUSE 
But  the  esthetic  value  of  perennials  was  rccojfnized  and  they  found  a  place  along-  the  little  stone  lined  walks. 


By 
WILBUR    MARSTON 


IN  the  Puget  Sound  country,  at 
Coupeville.  Washington,  there  is 
a  man  who,  instead  of  building  a 
house  as  large  as  his  purse  would 
permit,  has  gone  to  the  opposite 
extreme,  and  built  a  home  as  small  as 
architectural  scheming  and  mechanical 
ingenuity  can  make  it.  He  has  suc- 
ceeded admirably,  too.  This  man's 
genius  for  devising  a  dwarfed  dwell- 
ing, with  that  of  his  clever  wife,  has 
produced  a  home  which  is  not  only 
handy  and  comfortable  for  a  pair  whose 
children  are  all  married,  but  which  is 
likewise  a  bit  of  real  building  art. 

Primarily  the  object  was  to  save 
ground  space.  The  chicken  run,  the 
lettuce  patch,  the  hothouse  site,  the 
potato  plot,  and  the  flower  beds,  all 
united  and  begrudged  the  house  any 
more  room  than  was  strictly  necessary. 


The  result  is  a  sort  of  a  "two-by-four" 
example  of  artistic  craftsmanship  which 
appeals  to  every  visitor  who  has  the  good 
fortune  to  be  admitted  to  the  interior. 

Outwardly  there  is  nothing  extraor- 
dinary about  the  cottage  except  its 
lack  of  size;  but  within  what  a  sur- 
prise awaits  anyone  who  might  surmise 
that  the  quarters  are  cramped !  It 
matters  not  that  the  rooms  are  of  dry- 
goods-box  dimensions.  A  living  room 
nine-by-nine  can  be  made  as  "comfy" 
and  habitable  as  a  drawing-room  com- 
partment in  a  railroad  coach.  By  re- 
sorting to  built-in,  glass-doored  shelv- 
ing, conspicuous  show  space  is  to  be 
had  for  cut-glass  treasure,  for  books, 
and  bric-a-brac  of  all  sorts. 

Half  a  dozen  framed  pictures  for  the 
walls  in  a  "cubby  hole"  of  this  size  are 
sufficient.     Too  many  pictures  would 
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Living  off 'MALF-acre 
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give  an  erroneous  idea  that  space  is  at 
a  premium. 

The  bedroom  is  no  bigger  than  the 
purpose  for  which  bedrooms  are  built 
— namely,  to  sleep  in.  To  begin  with, 
there  are  two  windows — one  on  the 
front  and  another  on  the  end — guaran- 
teeing proper  ventilation.  A 
])lain  bed  occui)ie.s  one  cofner, 
with  just  sufficient  spare  space  to 
make  it  up  handily.  There  are 
two  straight-backed  chairs  and 
a  rug.  Closets  for  wearing  ap- 
parel are  built  in.  A  small  table 
adorns  the  windowless  side  of 
the  wall.  Close  by  it  is  a  marble 
wash  basin  having  a  rubber 
waste  pipe  which  folds  into  the 
wall  wholly  out  of  the  way  when 
not  in  use. 

The  kitchen,  or  kitchenette,  is 
also  a  "diningette",  an  idea  per- 
haps new  to  most  architects. 
The  winters  being  mild  in  the 
locality  and  space  worth  to  the 
owners  what  it  is  to  apartment- 
house  dwellers,  the  range  has 
been  forbidden  a  place  in  it.  On 
one  end  of  the  drain  board  of 
the  small  sink  is  an  oil-burning 
stove.  It  does  the  cooking  and 
heats  the  water  in  the  hot-water 
tank  stowed  out  of  the  way  in 
the  garret  overhead.  Shelves 
for  storing  food  are  built  in  the 
walls.  One  of  them  has  screened 
spaces  opening  to  the  air  outside, 
in  which  perishable  articles  are 
kept.  The  china  and  silverware, 
as  well  as  potware,  find  resting 
places  on  glass-doored  shelving 
built  in  the  walls. 

W.  C.  Cheney,  the  owner  of  this  un- 
usual little  place,  is  a  retired  electrical 
engineer  who  has  followed  his  calling 
in  many  countries.  The  half-acre  on 
which  the  house  stands  was  bought  for 
two  hundred  fifty  dollars.  The  house, 
land,  outbuildings,  exclusive  only  of 
the  owner's  labor,  cost  less  than  one 
thousand  dollars. 

The  rear  of  the  tract  is  divided  into 


three  runs  for  chickens,  ducks,  and 
turkeys.  The  turkeys  .were  the  one 
failure,  but  the  chickens  and  ducks 
grew  as  though  they  were  paid  for  it. 
In  one  corner  of  the  truck  garden  a 
small  inexpensive  hothouse  was  built. 
The  spring  and  summer  garden,  which 


The  Little  P.au\ce  Cabin 
Within  it  is  more  like  a  city  flat  than  a  farm  house. 


The  Hothouse  .and  the  Chicken  Houses  of  the  Intensified, 
Diversified  F.^rm 


for  productiveness  has  no  superior  in 
the  vicinity,  lies  in  the  rear  of  the  tiny 
house.  This  garden  has  been  a  big 
factor  in  reducing  the  cost  of  living. 
Here  and  there  young  fruit  trees  are 
growing,  and  these  give  earnest  prom- 
ise that  they  will  join  in  with  the 
chickens,  the  ducks,  the  hothouse,  and 
the  garden  at  the  allotted  time  in  an 
allied  attempt  to  keep  the  owner's  hard 
cash  from  going  out. 


y 
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When  the  Soldier  Is  Not  at  War 
In  the  barracks-hc  has  a  splendid  Christmas  dinner. 


jingling  bells,  his  merry  laugh, 
and  his  gifts  for  the  children, 
young  and  old.  Every  man  in 
the  garrison  gets  one  or  more 
presents,  and  as  the  soldiers  see 
that  all  the  army  children  are 
well  supplied  with  the  toys  that 
will  please  them  best,  the  little 
folk^  fare  unusually,  well  at  a 
military  Christmas.  So  it  is  that 
Christmas  cheer  radiates  to  the 
enlisted  man  and  makes  him  less 
homesick  for  the  yule  log  of  his 
home. 


CHRISTMAS  IN  BAR- 
RACKS 

'X'HE    barracks-room    of    the 
soldier  —  the    American 
soldier    at    least — is    not    a 
cheerless     place     on     Christmas 
day.     The  men  often  spend  a 
month's     time     and     much 
money   preparing  to   celebrate 
the     occasion.      The     Govern- 
ment  allows   each   man   a   lib- 
eral   ration    of    roast    turkey, 
and    the    soldiers    always    find 
ways    of    raising    extra    mess 
money  to   buy  the   traditional 
"fixin's".      The     army    cooks 
stay    up    late    for    i 
prior  to  Christmas  b; 
ing  pies  and  cakes 
making    puddings, 
and    other    dain- 
ties for  the  hun- 
dred   or    more 
men  each  com- 
pany     kitchen 
must  feed,  and 
they  work  all 
night  long  pre- 
ceding   Christ- 
mas   day    cook- 
ing the  dinner. 

On      Christmas 
eve   the   men    have 
an   o  1  d-f  a  s  h  i  o  n  e 
Christmas  tree,  and  few 

trees  in  civil  life  outshine 

^  Twelve  and  a  Half  Millions 

them.      Santa    Claus   makes  Worth  of  Fighting  Ship 


The  Barracks  Festive  Tree 
The  men  at  our  army  posts  make  much  of  Christmas. 

FEEDING  THE  TROOPS 
CN  ROUTE 
■yHE     feeding     of 
whole  trainloads 
of    vigorous, 
healthy   soldiers 
while    they 
were   being 
transported  to 
the  embarking 
points  on   the' 
Atlantic,  espe- 
cially   on    long 
journeys,    was 
the  problem  that 
suddenly  con- 
fronted   the    Cana- 
dian railroads  when 
war    was    declared    and 
Canada  decided  to  come  to 
the  assistance  of  the  mother 


his  welcome  visit  with  his  JtandSatSn^rfaL'To/tL' u'.I^n":  ^puntry     with     twenty-five 


thousand  of  her  picked 
troops. 

It  was  a  brand-new 
situation,  for  never  be- 
fore had  so  large  a  body 
of  men  been  transported 
in  so  short  a  time  across 
Canada.  Lunch  rooms 
were  out  of  the  question, 
especially  in  the  Western 
provinces.  So  were  din- 
ing cars.  To  meet  this 
situation  the  Canadian 
Pacific  Railway  designed 
and  built  in  record  time 
ten  special  commissary 
kitchen  cars,  each  one 
capable  of  feeding  as 
many  as  one  thousand 
men  three  times  a  day. 

The  cars  are  fifty-nine 
feet  two  inches  long.  One  end,  nine  feet 
long,  is  given  over  to  a  refrigerator  and 
butcher  shop.  A  large  combination 
pantry  and  pastry  room  occupy  the  other 
end  of  the  car.  In  the  center  are  the 
range,  steam  roaster,  two  soup  kettles, 
and  four  steam  cookers,  and  a  counter 
thirty-six  feet  long  and  one  and  one-half 


To  Feed  Troops  En  Route 

Ten  commissary  cars  were  built  in  record  time  to  carry  Canadian  troops  across 

tlic  American  continent. 


feet  wide,  across  which  tlie  soldiers  were 
served  in  details  from  each  coach.  All 
the  utensils  are  operated  by  live  steam, 
which  is  generated  from  a  vertical  boiler 
carried  right  on  the  car.  Considering 
the  short  time  in  which  these  cars  were 
equipped  and  put  into  operation,  the  feat 
is  considered  a  remarkable  one. 


KEEPING  CULEBRA  CLEAR 

As  the  cTcat  Panama  cut  settles,  slides  keep  occurring  which  have  kept  the  dredges  busy.    The  canal  was   recently 

closed  for  almost  a  week  while  a  new  record  in  shoveling  out  the  enormous  quantity  of  debris  was  made. 
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QUARANTINING  SIXTEEN 

STATES 


By 
DEWITT    C.    WING 


DT  October,  in  Berrien  County, 
lichigan,  a  herd  of  swine  showed 
y^mptoms  of  what,  to  the  farmer, 
was  a  mysterious  malady.  Ex- 
perts soon  identified  it  as  the 
old  foot-and-mouth  disease  which  has 
been  fought  for  years  in  Great  Britain 
and  Europe,  and  even  in  parts  of  South 
America.  Although  the  infected  Michi- 
gan county  was  banned,  the  disease  ap- 
peared in  Indiana  within  a  week,  and 
then  in  the  Chicago  stockyards.  In  rapid 
succession  foutteen  other  States  were 
under  control  of  the  Government,  and 
the  stockyards  were  closed. 

In  the  five  preceding  outbreaks  it  had 
been  the  Government's  practice,  pat- 
terned after  Great  Britain's,  promptly  to 
kill  and  bury  in  quicklime  every  animal 
suffering  from  or  exposed  to  the  infec- 
tion, the  owner  being  indemnified  jointly 
by  the  Federal  Government  and  the 
State. 

Owners  of  the  valuable  animals  at  the 
National  Dairy  Show,  which  had  been  in 
progress  in  Chicago,  objected  to  this 
summary  method,  and  employed  special 
counsel  to  protect  their  interests.  More 
than  eight  hundred  dairy  animals,  worth 
an  average  of  four  hundred  dollars 
apiece,  were  marooned  at  the  coliseum 
at  the  yards.  Officials  declared  that  none 
of  the  animals  should  be  killed  and, 
although  more  than  forty  of  them  devel- 
oped the  disease,  the  Federal  Govern- 
ment did  not  overrule  the  order.  In  the 
meantime,  all  the  cases,  under  careful 
treatment,  practically  recovered. 

Cattle  bought  at  the  Chicago  stock- 
yards, and  shipped  to  various  parts  of  the 
Corn  Belt  to  be  fattened  in  farm  feed 
lots,  doubtless  have  introduced  the  dis- 


ease  into  some  of  the  regions  in  which 
it  has  since  been  detected ;  but  the  germs 
are  easily  disseminated — being  carried 
by  birds,  dogs  and  in  bedding  for  stock — 
despite  the  most  painstaking  efforts 
on  the  part  of  the  authorities. 

Out  at  the  stockyards  in  Chicago  every 
possible  disease  carrier  was  either  de- 
stroyed or  very  carefully  fumigated. 
The  huge  flock  of  pigeons  which  has 
graced  the  pens  for  years  was  shot  by 
experts  from  the  gun  clubs  of  the  city. 
All  fences  and  buildings  were  carefully 
fumigated  and  sprayed  with  chemicals  to 
sterilize  them.  Men  who  had  been  in 
contact  with  diseased  animals  were  not 
allowed  to  mingle  with  those  who  had 
not,  and  food  was  sent  up  to  some  of  the 
men  who  were  working  with  the  cattle 
by  rope  and  baskets.  A  photographer 
was  fumigated  in  a  big  cotton  cloth  be-, 
fore  he  was  allowed  to  leave. 

Mortality  seldom  exceeds  one-half  of 
one  per  cent.  It  is  a  mild  affection  and, 
apart  from  the  loss  of  flesh  in  fattening 
stock,  and  a  decreased  milk  flow  in  dairy 
cows,  the  majority  of  cases  are  economic- 
ally unimportant.  An  animal  may  have 
the  disease  several  times ;  one  infection 
does  not  confer  immunity.  The  present 
theory  is,  that  once  infected,  an  animal 
carries  the  germ  in  a  latent  or  inactive 
form  and,  when  conditions  are  favorable, 
develops  the  disease  again. 

A  germ  so  infinitesimally  small  that  it 
cannot  be  detected  with  a  microscope, 
and  will  pass  through  a  porcelain  filter, 
causes  the  disease.  In  most  cases  the 
affection  extends  over  a  period  of  tv/o 
to  three  weeks,  and  after  the  healing  of 
the  mouth  lesions  the  victim  rapidly  re- 
covers its  normal  condition. 


ALONG  THE  FIGHTING  LINES 


After  the  Germans  Had  Gone  By 

Desolation  followed  in  the  track  of  the  retreating  men  of 

the    Kaiser  along  the  Aisne.     On  the  outskirts  of  this 

French  village  a  railway  siding  was  destroyed. 


COPYRIGHT INTERNAT.   NEWS  .       , 

Dummy  Guns  of  the  British  to  Fool  the  Germans 
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Marching  to  Their  Doom  After 

Robbing  the  Dead 
The  Germans  showed  no  mercy  to 
the  men  they  caught  taking  vahi 
ables  from  the  dead  and  dyinsj.  ]i 
can  be  seen  that  these  men  arc  ot 
an  extremely  low  type. 


Stopping  the  German  Progrk;ss 

Toward  Dixmude 

Spikes  that  looked  like  those  on  the 

top  of  Teuton  helmets,  and  barbed 

wire  entanglements,  were  p'aced  by 

the  retreating  Belgians. 


COPYRIQHT  —  UNCifFwOOO  &   UNTrRWOOO 

Scarce  a  N'acant  Bhd 
Tlicsomcn  arc  wounded 
and  capturi'd  Krcncli 
iiH'n.  They  aro  n-cciv- 
inir  the  bi'st  of  treat- 
inent  in  tholiandsof  the 
Germans  in  Berlin. 
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Driving  Out  thk 
Cave  Dwei.lkks  on 

THE   AlSNK 

The  Germans  in  tht>  dis- 
tance th  oiiKh  t  them 
French  troops  but  tlie 
group  formed  a  littli^ 
family  that  had  dwelt 
there  for  thirteen  years. 


Moving  Official 
Documents  at   ihk 
Appro.ach  of  the 
Germans 
Thequccr  tandem  hauls 
an    underslungr   wajfon 
loaded     with     precious 
records  and  guarded  by 
the  Belgians  who  would 
give   tiieir  lives  to  pro- 
tect them  as  the  retrt'at 
proceeds. 


"The  Truth  About  Louvain" 
This  map  was  issued  by  the  Germans  to  show 
just  wliat  happened  in  that  stricken  city  as  a 
counter-statement  to  charg^es.  Tlie'ghaded 
portions,  only,  were  burned.  The  j)lack  jec- 
tangles  are  public  buildings  and  churches. 


American  Trunks  Too  Slow  for  Their 
Owners 
They  were  collected  in  Hamburg  after  the  trav- 
elers to  whom  they  belonged  made  a  hurried  exit 
from  Germany.    They  were  shipped  to  America 
by  the  American  consul. 


<ERWOOO  ie   UNDERWOOD 


How  THE  Soldier  Gets  His  Mail 

It  is  delivered  by  a  man  on  a  motorcycle  in  the 

great  camps  before  the  soldiers  are  sent  to  the 

front. 


Ertauterung' , 
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The  Head's  the  Place  for  a  Kit 

The  black  soldier,  fresh  from  the  French  possessions 

in  Africa,  marches  in  the  way  his  forefathers  did. 


I      : :  \   nil:  March 

Will  tJKse  nicii   prove  luyal  to  their  English 
overlords  in  the  struggle  with  Turkey? 
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The  Kurds  Wear  a  Smile  Since 

Turkey  Took  Up  Arms 
These  ferociuos  fighters  are  naturally 
wailike.   They    are  members  of  a  no- 
madic tribe  whicii  has  cast  fear  into  the 
hearts  of  many  a  neighbor. 


COPYRIGHT INTEBNAT 

Where  the  Storm  King  Came 

First 
Terrific  winds  and  rain  devastated 
Shantung  Province  in  China  so 
that  when  the  Japanese  came 
through  they  had  great  difficulty  in 
getting  supplies  for  the  attack  on 
Tsing-tau. 


The  Sikhs  Brought  Their  Milk 

WITH  Them 
The  British  Indian  troops  in  France 
would  not  use  cow's  milk  so  they 
brought  thousands  of  the  little 
milk-producers  from  their  native 
land. 
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MAKE  YOUR  OWN  PERFUME 

V^OU   can   make   your   own   perfume 

from  your 
favorite  flower. 
Procure  a  ,^lass 
funnel  with  a  finely 
pointed  stem.  Fill 
this  with  s  mall 
pieces  of  ice  sprin- 
kled with  salt  and 
place  in  a  small 
tumbler;  then 
leave  the  apparatus 
quite  close  to  the 
flower  in  a  warm 
room.  The  per- 
fume will  collect  in 
a  liquid  state  in 
the  bottom  of  the 
glass. 

VALVE 
CLOSER  JOINS 
FIRE  DEPART- 
MENT 
r)A  S  H  I  N  G  off 
with  the  en- 
g"ines  and  hose  carts  of  the  Boston  fire 
department  to  every  conflagration  of  real 
importance  is  a  new  piece 
of  apparatus  which  has 
only   to   find   the   water- 
main  manholes  and  regu- 
late the  valves,  when  its 
job  is  done.    It  is  a  mo- 
tor truck  designed  to  re- 
place the  gangs  of  men 
who   have   operated   the 
gate    wrenches    of    the 
water  system  in  time  of 
accident  to  the  mains  or 
in  big  fires.     The  truck 
does  the  job  in  ten  min- 
utes.    In  the  old  way  it 
took  four  men  forty-five 
minutes   to   close   a   big 
gate.     Time  is  the  im- 
portant factor  in  saving 
property  and  lives  when 


HOMEMADK    PkRFUMK 

The  ice-salt  iiiixture  absorbs  the  odor  from  the  flowers 


under  way.    The  new  truck  runs  with  the 
fire  department  and  answers  calls  all  over 
the    city    to    close 
valves. 

This  gate-closing 
device  consists  of  a 
universal  wrench 
socket  with  a  worm 
gear  enclosed  in  an 
aluminum  housing 
and  mounted  on 
the  running  board 
of  the  truck,  so  that 
it  can  be  easily 
brought  into  posi- 
tion immediately 
over  a  water-gate 
manhole.  The  gates 
are  equipped  with 
indicators  showing 
the  position  of  the 
valve  and  inform- 
ing the  operator 
when  the  valve  is 
seated,  or  entirely 
()i:)ened.  Where  in- 
dicators have  not 
been  attached  to  the 
gates,  a  counter,  placed  on  the  end  of  the 
wrench,  records  the  revolutions. 


a  great  main  breaks  or 
when   a  great   fire  gets 


Turning  Off  a  Big  Valve 

The  new  addition  to  the  Boston  fire  department  turns  off  the  water  in  big-  mains 

during  emergencies. 
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GOVERNMENT  LABORATOR- 
IES TO  AID  MANUFACTURERS 


By 
WARDEN    FARELL 


WHAT  a  handicap  deficien- 
cies in  industrial  chem- 
istry might  prove  was 
demonstrated  to  Ami^i^^. 
cans  early  in  the  war  by 
the  threatened  shutting  off  of  German 
exports  of  dyes  and  other  coal-tar  prod- 
ucts. Taking-  the  lesson  of  that  experi- 
ence to  heart,  a  number  of  American 
manufacturers  are  seeking  to  make 
themselves  self-dependent  in  the  mat- 
ter of  chemical  supplies.  For  example, 
Thomas  A.  Edison  has  hurriedly  pro- 
vided a  plant  which  renders  his  cor- 
poration independent  of  Teutonic 
sources  of  supply  for  the  carbolic  acid 
required  in  the  manufacture  of  his  disk 
phonograph  records. 

This  spirit  on  the  part  of  American 
manufacturers  is  to  be  encour- 
aged by  the  United  States 
Government.  Indeed,  steps 
have  already  been  taken  to 
place   the   facilities   of   the 


federal  laboratories  at  the  disposal  of  all 
the  captains  of  industry,  great  and  small, 
who  may  be  ambitious  to  produce,  here  at 
home,  such  material  as  they  have  here- 
tofore been  buying  abroad. 

Secretary  of  the  Interior  Lane,  with 
a  Westerner's  b-elief  in  our  vast  nat- 
ural resources,  and  the  urgent  need  for 
their  utilization  and  development,  is  a 
moving  spirit  in  this  effort  on  the  part 
of  the  Government  to  lend  a  hand  to 
private  enterprise.  "The  Government," 
he  said  recently,  "has  some  of  the  best 
equipped  laboratories,  and  some  of  the 
„.>mpst  capable  chemists,  in  the  world, 
and  I  am  anxious  that  American  pro- 
ducers should  avail  themselves  of  these 
facilities  to  render  themselves  self-de- 
pendent in  the  matter  of  raw  material. 
Not  infrequently  some  time  may  be  re- 
quired to  accomplish  results.  For  ex- 
ample, we  have  had  for  months  past 
a  laboratory  engaged  on  the  problem 
of  the  production  of  radium.    It  has  not 


THE  RADIUM  CONTENT  OF  CARNOTITE 

It  is  in  a  government  laboratory  that  standards  are  being  set  for  measuring  this  elusive  metal  and  the  magnificent 
equipment  is  to  be  put  to  use  by  American  industry. 
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Corner  in  the  Chemical  Laboratory 
Few  people  have  any  idea  of  the  magrnitudc  and  complete- 
ness of  the  government  facilities  which  aid  the  scientist. 
Some  of  the  laboratories  are  famous  for  the  work  they 
have  turned  out. 

produced  any  considerable  amount  of 
radium  as  yet,  but  I  am  confident  that 
it  will  produce  it." 

.  The  need  for  the  sort  of  laboratory 
work  in  which  the  Federal  Government 
is  offering  to  co-operate  is  explained 
by  the  fact  that  nearly  all  the  chemical 
products  of  the  trade  in  which  Ger- 
many has  enjoyed  almost  a  monopoly 
are  produced  by  means  of  secret  proc- 
esses which  have  been  discovered  as  a 
result  of  the  German  passion  for  indus- 
trial chemistry.  If  such  processes  are 
not  secret  the  processes  are  patented — 
iii  the  United  States  as  well  as  in  Ger- 
many. In  short, '%he.;only  hope  for 
Americans  who  desire  to  render  them- 
selves self-sufficient  with  respect  to 
chemical  products  is  to  follow  Ger- 
many's example  in  original  laboratory 
work. 

Few  persons,  probably,  have  any  con- 
ception of  the  extent  of  the  laboratory 
facilities  which  the  Government  has  to 
place  at  the  disposal  of  persons  who 
have  problems  of  production  'to  be 
worked  out.  The  Geological  Survey 
has  laboratories  equipped  for  all  phases 


Laboratory  Building  Recently  Added  to  Bureau 
OE  Standards 


of  work  incident  to  investigation  of 
the  mineral  resources  of  the  country, 
and  the  Bureau  of  Mines  has  in  the 
few  years  of  its  existence  attracted  in- 
ternational attention  by  reason  of  the 
laboratory  work  it  has  carried  on.  The 
laboratory  work  at  the' ;  National 
Bureau  of  Standards  has;-"4luch  wider 
scope  than  the  name  of  the'iTistitution 
might  ?uggest,,and  the  Forest  Service 
has  laboratories  which  have,  lately  won 
public  notice  by  reason  of  tb«  research 
for  substitutes  for  wood  pulp  in  the 
manufacture  of  paper.  How  practical 
the  aid  extended  by  federal  labora- 
tories may  be  is  attested  by  the  present 
work  of  the  Bureau  of  Chemistry  of 
the  Department  of  Agriculture  in  in- 
vestigating the  best  canning  processes 
and  the  most  sanitary  methods  of  bot- 
tling and  handling  mineral  waters  that 
have  been  devised. 
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OUR  TWELVE 
GREM  SCIENTISTS 

IX.  DR,  JACQUES  LOEB 

By  Heniy  Smith.  Williams.  M.D. 

• 
This  article  is  the  ninth  in  the  series,  "Our  Tivelve  Great  Scientists".  As  has 
been  previously  explained,  tzvelve  names,  representing  men  who  are  considered 
the  greatest  American  scientists,  were  selected  by  a  thousand  of  their  colleagues. 
This  vote  ivas  taken  at  the  special  request  of  the  Editors  of  Technical  World 
Magazine.  Sketches  of  Professor  A.  Michelson,Dr.  Alexis  Carrel,  Colonel  G.  IV. 
Goethals,  Dr.  Wm.  C.  Gorgas,  Dr.  Simon  Flexner,  Thomas  Alva  Edison,  Prof. 
George  Ellery  Hale,  and  Alexander  Graham  Bell  have  been  giz'cn  in  prez'ious 
issues. — The  Editors. 
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HERK  arc  certain  fields  of 
biological  investigation  which 
Dr.  Jacques  Loeb  has  made 
peculiarly  his  own ;  but  he  is 
a  tireless  worker,  and  his  re- 
searches cover  such  a  wide  range  of 
topics  that  it  is  difficult  to  summarize 
them  in  a  brief  review. 

Almost  every  phase  of  Dr.  Loeb's 
work,  however,  has  had  to  do  with  the 
demonstration,  through  new  lines  of  in- 
vestigation, of  the  universal  application 
of  natural  physical  laws  in  the  biological 
world. 

Naturally,  most  of  his  work  is  of  a 
character  to  be  comprehensible  only  to 
the  specialist,  yet  certain  aspects  of  it, 
notably  those  having  to  do  with  the  de- 
velopment of  unfertilized  eggs  of  the  sea 
urchin,  and  other  forms  of  life,  are  not 
without  appeal  to  the  popular  mind.  By 
way  of  diversion  he  has  written  several 
volumes  of  at  least  a  semi-popular  char- 
acter, including  a  highly  important  and 
interesting  one  called  "The  Mechanistic 
Conception  of  Life",  which  have  served 
to  bring  the  results  of  his  experiments, 
and  some  of  the  implications  that  may  be 


deducted  from  them,  to  the  attention  of 
a  wide  audience. 

A  knowledge  of  Dr.  Loeb's  character 
and  interests  would  help  to  dispel  the 
notion  that  men  of  science  of  the  first 
caliber  are  likely  to  be  closet  students 
only,  standing  apart  from  the  "man  in 
the  street"  and  entirely  alien  to  him  in 
thoughts  and  ideas.  In  point  of  fact,  a 
man  like  Dr.  Loeb,  although  most  of  his 
waking  hours  are  spent  in  the  laboratory, 
finds  time  to  keep  closely  in  touch  with 
all  the  social  and  intellectual  movements 
of  his  generation,  and  is  always  eager  to 
give  of  his  time  and  energies  in  the  in- 
terest of  any  cause  that  appears  to  him  to 
make  for  the  betterment  of  humanity. 

Notwithstanding  the  profundity  of 
Dr.  Loeb's  biological  knowledge,  nothing 
could  be  more  alien  to  his  habit  of 
thought  than  the  dry-as-dust  type  of 
speculation  and  thought.  It  is  the  in- 
stinctive nature  of  his  mental  processes 
to  link  the  fundamental  knowledge  ac- 
quired in  the  laboratory  with  the  social 
needs  of  the  everyday  life  of  the  man  in 
the  street.  And  in  so  doing.  Dr.  Loeb 
sometimes  expresses  his  ideas  in  a  way 
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Dr.  Loeb  in  the  Laboratory  at  the  Rockefeller 
Institute 


that  reveals  him  as  having-  both  a  keen 
sense  of  humor  and  an  aptitude  for  satir- 
ical characterization. 

An  interesting  case  in  point  is  fur- 
nished by  a  recent  contribution  to  a  cur- 
rent periodical,  in  which  Dr.  Loeb  dis- 
courses delightfully,  and  with  the  under- 
current of  seriousness  which  character- 
izes the  highest  type  of  humor,  on  the 
subject  of  "Freedom  of  Will  and  War- 
fare."    His  exposition  has  to  do  at  the 


outset  with  the  activities  of  certain 
minute  organisms,  called  crustaceans,  in 
response  to  certain  changes  in  their  en- 
vironment. Dr.  Loeb  tells  us  that  a  col- 
ony of  these  little  creatures  in  a  glass 
jar  may  be  observed  to  swim  hither  and 
thither,  seemingly  without  regard  to  one 
another,  and  with  no  apparent  common 
purpose. 

But  if  a  trifling  quantity  of  carbonated 
water  is  added  to  the  water  in  which  the 
crustaceans  swim,  at  once  the  character 
of  their  social  activities  is.  changed,  inas- 
much as  now  all  of  the  members  of  the 
colony  crowd  toward  the  side  of  the 
glass  from  which  the  light  comes.  There 
has  been  no  change  whatever  in  the  in- 
tensity of  the  light,  nor  in  any  aspect  of 
the  environment  aside  from  the  addition 
to  the  water  of  the  small  quantity  of  acid. 
But  this  seemingly  trifling  change  has  ap- 
parently rendered  the  crustaceans  sensi- 
tive to  the  action  of  the  light,  so  that 
they  "instinctively"  move  toward  its 
source. 

Incidentally,  we  may  note  that  Dr. 
Loeb  has  explained  more  fully  than  any- 
one else  the  nature  of  the  "tropism" 
through  which  organisms  are  led  to 
move  toward  the  light.  But  the-  chief 
interest  of  the  present  illustration  of 
tropism  has  to  do  with  its  interpretation 
and  application  to  the  activities  of  human 
beings.  For  Dr.  Loeb  goes  on  to  sug- 
gest that,  just  as  the  seeming  freedom 
of  will  of  the  crustaceans,  which  led 
them  to  move  about  in  independent  paths, 
was  abrogated  immediately  the  acid  was 
put  into  their  medium,  so  the  apparent 
freedom  of  will  of  men  is  equally  subject 
to  the  caprice  of  circumstances,  their 
actions  being  in  reality  tropisms  in  re- 
sponse to  environing  influences. 

For  example,  the  men  of  modern 
Europe,  when  their  medium  was  acidu- 
lated, as  it  were,  by  the  militant  propa- 
ganda of  rulers  and  official  pubhcations, 
moved  en  masse  in  a  given  direction  and 
presently  found  themselves  in  mortal 
conflict  with  their  fellows  in  the  greatest 
war  in  history,  without  really  being  much 
better  able  to  explain  the  true  causes  of 
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their  action—than.-could  -  the  .crustaceans 
explain  why  fhey  all  moved  toward  the 
light.  -  r 

I  There  la  food  for  i^eflection  in  such  a 
'satire  as  this.  Aleantimie^'ft^pLfbKcalJOTi 
reveals  the  biologist  in  a  role  which  will 
doubtless  se&m  'novel  to  the  general" 
public,  but  not  fo  those  who  have  kfib^i*^ 
that  Dr.  Loeb's  interest  in  socioljOgical 
affairs  is  scarcely  less  keen  than  his;^-j.ri- 
terest  in  the  biological  studies-"v\fhi^'^S*Ve.^- 
made  him  famous.    ,"■;>'  ■'<*1'' v  ^^   '^■'■^' 

But  of  course  it  is  the  latter  with  wliicfi 
the  reader  is  more  directly  concerned; 
for,  after  all,  men  with  humanitarian 
ideas  are  fairly  abundant,  whereas  biol- 
ogists who  have  made  fundamental  dis- 
coveries are  exceedingly  rare.  Conse- 
quently I  wish  to  outline  briefly  Dr. 
Loeb's  accomplishment  in  this  field,  and 
to  point  out  in  particular  the  bearings  of 
his  newest  work. 

Reference  has  just  been  made  to  Pro- 
fessor Loeb's  study  of  tropisms.  The 
essential  result  of  his  long,  series  of  ex- 
periments was  the  demonstration  that 
creatures  which  seek  the  light  "instinct- 
ively", as,  for  example,  the  moth  flying 
to  the  candle,  do  not  act  volttntar.ily  Mi 
any  proper  sense  of  the  word,  but  merely 
in;  response  to  chemical  activities  of  dif-^. 
fering  intensity  in  different  pdrts'^o^' their  "^ 
organism  invoked  by  the  light  itself. 

When,  for  exan-tple,  an  insect  has  its 
side  toward  a  bright  light,  the  muscles 
of  its  two  sides  act  unequally  in  conse- 
quence of  stimulation  due  to  the  light ; 
and  so  the  insect  tends  to  turn  about  and 
to  continue  a  turning  or  zigzag  flight 
until  it  directly  faces  into  the  light,  when, 
obviously,  the  effect  of  the  light  will  be 
evenly  distributed  as  regards  its  muscles 
of  either  side,  and  its  muscles  will  drive 
it  straight  ahead. 

In  this  view,  insects  which  fly  toward 
the  light  are  scarcely  more  responsible 
for  their  actions  than  a  man  in  a  balloon 
responsible   for   falling  to   the   earth 


IS 


when  the  balloon  collapses.  The  action 
of  light  is  quite  different  from  the  action 
of  gravitation,  of  course,  but  its  influence 
in   directing  the   activities  of   creatures 


-susreptibie.  Jd-  iLia_i 
tive.  The  moth  which  flies  to  the  candle 
is  no  more,  voluntary  ig.  its  "actran*tlian 
iht'  ^^er  '.\vh1ch "  ty rh?  ^  Tts:;^jrace  to  'the 

■SHJFl.^  '^~' V  ;;-."■■  ~;.:s:^--*ii^-     -     -'■  ■ 

■''The  estabrishment."  o^ fhe  fact  that 
animal  tr(|^ism-4S',i^fttical  with  the 
familiar.  liel4Strc5|)l8Q?"of  plants  is  re- 
garded as  orfe  ^  Dr.  Loeb's  most  notable 
achievements^. 

A  very  recent  series  of  experiments 
Qonducted  by  Professor  Loeb  in  connec- 
tion with  Mr.  W.  F.  Ewald  has  clinched 
the  argument,  as  it  were,  by  proving  that 
animal  organisms,  in  turning  toward  the 
light,  conform  to  what  is  known  as  the 
Bunsen-Roscoe  law,  according  to  which 
the  energy  effect  of  light — say  its  influ- 
ence in  producing  chemical  changes,  such 
as  those  on  the  photographic  plate — is 
directly  proportional  to  the  intensity  of 
the  light  multiplied  by  the  time  during 
which  it  operates.  Some  European  ex- 
perimenters had  shown  that  this  law  ap- 
plies to  plants.. 

These  new  experimenfs  of  Loeb  and 
Ewald  show  that  they  apply  also  to 
polyps,  which  belong  to  the  animal  king- 
dom. The  tests  were  made  by  keeping 
the  polyps  in  the  dark,  and  tlien  subject- 
ing .them  to  the  influence^  of  light,  of 
measured  intensity  for  a  rrife^aslTred  period 
of  time.  For  practical  purposes  of  the 
test,  account  was  taken  of  the  time  when 
half  the  polyps  had  turned  toward  the 
light.  At  a  certain  distance,  it  required 
ten  minutes  to  produce  this  effect ;  at 
twice  the  distance,  forty  minutes ;  at  four 
times  the  distance,  one  hundred  and  sixty 
minutes — which  is  precisely  what  we 
should  expect  if  the  effects  are  purely 
photochemical,  inasmuch  as  the  intensity 
of  light  varies  inversely  as  the  square 
of  the  distance.  The  variations  from  the 
computed  time  were  well  within  the 
limits  of  experimental  error. 

To  be  able  thus  to  predict  the  seem- 
ingly voluntary  action  of  living  things  in 
response  to  certain  mechanical  stimuli, 
just  as  you  compute  the  effect  of  expos- 
ing a  photographic  plate  for  a  longer  or 
shorter  period,  is  rather  startling.     It  is 


ASSISTANTS  WORKING  IN  THE  WOODS  HOLE  LABORATORY 
The  great  scientist  is  best  known  for  his  studies  in  the  development  of  unfertilized  eggs  through  chemical  stimulation. 


THE  LOEB  LABORATORIES  AT  WOODS  HOLE,  MASSACHUSETTS 
It  was  here  that  Loeb  established  the  laws  of  light  action  as  applied  to  insects.    "Insects  which  fly  towards  the  light  are 
scarcely  more   responsible  for  their  actions  than  a  man  in  a  balloon  is  responsible  for  falling  to  the  earth  when  the 

balloon  collapses." 


such  experiments  which  have  fortified 
Dr.  Loeb  in  liis  "mechanistic  conception 
of  Hfe". 

In  another  very  curious  hne  of  recent 
investigation,  Dr.  Loeb  has  shown  what 
he  speaks  of  as  the  reversibility  of  the 
process  of  artificial  parthenogenesis. 
Here  unfertilized  eggs  of  the  sea  urchin 
are  caused  to  begin  development  by  alter- 
ing the  chemical  composition  of  the  water 
in  which  they  lie.  Some  of  these  eggs 
will  develop  as  if  they  had  been  fertilized, 
but  Others,  when  returned  to  normal  sea 


water,  after  beginning  segmentation  and 
going  on  to  division  into  two,  four,  or 
even  eight  or  sixteen  cells,  pass  into  a 
resting  stage  comparable  to  that  of  a 
normal  unfertilized  tgg;  and  if  subse- 
quently fertilized  in  the  ordinary  way 
they  will  develop  normally,  quite  as  if 
they  had  not  previously  begun  to  seg- 
ment. 

Perhaps  it  should  be  explained  that  an 
egg  under  ordinary  conditions  does  not 
begin  to  segment  unless  fertilized.  But 
Dr.  Loeb  showed  that  a  chemical  change 
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in  the  water  could  be  made  to  show  the 
same  effect  as  normal  fertilization  with 
sea  urchins  and  other  animals. 

Certainly  not  less  interesting,  though 
perhaps  less  spectacular,  are  Dr.  Loeb's 
very  recent  experiments  that  have  shown 
the  possibility  of  making  hybrids  be- 
tween the  sea  urchin  and  the  starfish, 
provided  a  little  additional  alkali  is 
added  to  the  water  in  which  the  eggs  and 
sjjerm  cells  are  placed.  Under  normal 
circumstances,  such  hybridization  does 
not  take  place;  but  the  demonstration 
that  a  chance  modification  of  the  environ- 
ment may  make  possible  a  cross  fertiliza- 
tion which  would  not  otherwise  occur, 
suggests  interesting  possibilities  as  to  the 
origin  and  modification  of  species. 

It  is  natural  to  think  of  the  mutual 
infertility  of  different  species — sea  urchin 
and  starfish,  to  hold  to  our  illustration — 
as  due  to  profound  physiological  barriers 
inherent  in  the  nature  of  the  organisms 
themselves.  To  discover  that  a  pinch  of 
salt  more  or  less  in  the  sea  water  may 
establish  or  remove  these  barriers  is  to 
gain  new  and  disconcerting  glimpses  of 
the  interplay  of  forces  between  organism 
and  environment.  There  is  every  reason 
to  suppose  that  the  alkalinity  of  the  sea 
water  has  changed  from  time  to  time  in 
the  past  ages.  It  now  becomes  evident 
that  such  changes  may  have  had  a  direct 
influence  in  suddenly  altering  the  char- 
acter of  the  sea  population  by  making 
possible  the  interbreeding  of  species, 
thus  developing  new  races. 

This  experiment  affords  a  striking 
example  of  the  way  in  which  observations 
made  in  the  laboratory  may  serve  to  open 
up  whole  vistas  of  evolutionary  history. 

In  yet  another  series  of  experiments 
a  curious  relation  between  heat  and  the 
activity  of  life  processes  was  manifested. 
Observations  had  shown  that,  at  a  given 
temperature,  practically  all  embryos  of 
certain  fish  have  the  same  frequency  of 
pulse.  When  the  temperature  is  in- 
creased, the  heartbeat  correspondingly 
increases  in  frequency,  and  with  such 
regularity  that  observation  of  the  heart- 
beat of  one  of  these  embryos  may  serve 


the  purpose  of  a  thermometer  in  deter- 
mining the  temperature  of  the  water  in 
which  the  egg  lies. 

For  convenience  of  observation,  twenty 
pulsations  of  the  heart  were  noted  with 
a  stop  watch  in  hand,  the  temperature  of 
the  water  being  of  course  gaged  with  a 
thermometer.  In  a  certain  series  of  ex- 
periments, at  thirty  degrees  of  tempera- 
ture, the  time  required  for  the  nineteen 
full  pulsations  thus  recorded  was  6.40 
seconds.  At  a  temperature  of  twenty 
degrees,  it  required  11.90  seconds;  at  ten 
degrees,  30.60  seconds ;  at  five  degrees, 
58.68  seconds.  Then  the  temperature  of 
the  water  was  raised  by  successive  stages, 
and  the  heartbeat  quickened  correspond- 
ingly, being  approximately  the  same  at 
each  stage  of  the  ascending  scale  that  it 
had  been  in  the  descending  scale,  until 
at  thirty  degrees  it  required  6.25  seconds 
for  the  nineteen  beats,  approximating 
within  a  fraction  of  a  second  the  initial 
speed  in  water  of  the  same  temperature. 

This  is  just  the  sort  of  juggling  with 
chemical  activities  that  a  chemist  per- 
forms in  his  test  tube  when  dealing  with 
inorganic  matter.  To  see  the  process 
applied  to  living  tissues  gives  one  a  realiz- 
ing sense  of  the  force  of  the  new  argu- 
ments for  the  mechanistic  conception  of 
life  that  Dr.  Loeb's  experiments  have 
presented. 

The  effect  of  the  experiment  is  to  tend 
to  break  down  the  barriers  between  the 
inorganic  and  organic  worlds. 

There  was  a  time,  not  so  very  long 
ago,  when  biologists  thought  of  all 
"vital"  processes  as  actuated  by  energies 
of  a  type  peculiar  to  living  matter.  Now- 
adays we  are  coming  more  and  more  to 
understand  that  the  life  activities  must 
be  measured  and  computed  in  terms  of 
chemistry  and  physics. 

In  making  this  wholesome  shift  of 
viewpoint,  assuredly  no  one  has  had  a 
larger  share  in  facilitating  the  movement 
than  must  be  ascribed  to  Dr.  Jacques 
Loeb,  skillful  experimenter,  discoverer 
of  fundamental  biological  laws,  clear- 
visioned  thinker,  and  thoroughgoing 
rationalist. 
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Get  the  Man  Higher  Up 

A  YOUNG  lawyer  had  been  appointed  to  de- 
fend a  negro  who  was  too  poor  to  employ 
counsel  for  himself.  Eager  for  an  acquittal, 
the  young  attorney  challenged  several  jurors 
who,  he  said,  might  have  a  prejudice  against 
his  client. 
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"Are  there  any  others?"  he  whispered  to 
the  negro.  ,  . 

"No,    boss,"    said    the    defendant,    "but    Ah 

wants  yo  ter  challenge  dat  Judge.     Ah'se  been 

convicted  undah   him   several   times  now   and 

Ah   think  he's   got   er   prejudice   erginst  me." 

— Ladies'  Home  Journal. 

He  Had  the  Scythe 

A  LONG  wisp  of  artificial  grain  that  served 
as  a  stick-up  on  the  sweet  girl's  hat  was  placed 
horizontally,  so  that  it  tickled  up  and  down  the 
face  of  the  man  who  sat  next  to  her  in  the 
street-car,  until  it  came  to  a  resting  place  with 
the  end  nestling  in  his  right  ear.  After  the 
car  had  traveled  a  few  blocks  the  man  was 
seen  to  remove  from  his  pocket  a  large  jack- 
knife,  which  he  proceeded  to  strop  on  the 
palm  of  a  horny  hand.  Excitedly  the  girl 
inquired:  "Why  are  you  doing  that?"  "If 
them  oats  gits  in  my  ear  again,"  the  man 
ejaculated,  "there's  gonna  be  a  harvest." — Fun. 

Of  Importance 

The  Parson — "I'm  glad  to  see  you  on  your 
way  to  Sunday  school,  Algernon.  What  do 
you  expect  to  learn  today?" 

Algernon — "Well,  I  expect  to  learn  the  date 
of  the  picnic,  for  one  thing." — Chicago  News. 
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Had  an  Inside  Hunch 

The  London  consul  of  a  continental  king- 
dom was  informed  by  his  government  that  one 
of  his  countrywomen,  supposed  to  be  living  in 
Great  Britain,  had  been  left  a  large  fortune. 
After  advertising  without  result  he  applied 
to  the  police,  and  a  clever  young  detective  was 
set  to  work.  A  few  weeks  later  his  chief 
asked  how  he  was  getting  on.  "I've  found  the 
lady,  sir."  "Good!  Where  is  she?"  "At  my 
place.     I   married   her  yesterday." — Argonaut. 

Making  the  Most  of  It 

His  companions  bent  over  him  with  pitiful 
earnestness,  and  stared  beseechingly  into  his 
waxen  features.  Again  came  the  flutter  of 
the  eyelids,  but  this  time  his  will  mastered 
approaching  death.  His  lips  weakly  struggled 
to  execute  his  last  commands,  and  the  friends 
bent  closer  to  hear  the  faltering  whisper.  "I 
am — gone?  Yes — er — I  know.  Go  to  Milly. 
Tell  her — er — I  died  with — her  name  on — my 
lips;  that  I — er — have  loved— her — her — alone 
— er — always.  And  Bessie — tell — er — tell  Bes- 
sie the  same  thing." — Chicago  Ledger. 

What  He  Had  Lost 

During  a  marriage  ceremony  in  Scotland 
recently,  of  which  a  London  paper  tells,  the 
bridegroom  looked  extremely  wretched,  and  he 
got  so  fidgety,  standing  first  on  one  foot  and 
then  on  the  other,  that  the  "best  man"  de- 
cided he  would  find  out  what  the  trouble  was. 

"What's  up.  Jack?"  he  whispered.  "Have 
you  lost  the  ring?" 

"No,"  answered  the  unhappy  one,  with  a 
woful  look,  "the  ring's  safe  enough;  but,  man, 
I've  lost  ma  enthusiasm." — Current  Opinion. 


BLOWING   OFF    STEAM 
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Might  Need  It 

On  the  third  day  of  his  Aunt  Jane's  visit 
to  the  city  Jones  took  her  for  a  ride  in  his 
high-powered  motor.  They  had  proceeded 
only  a  mile  or  so  when  something  happened. 
"Bless  the  luck !"  exclaimed  Jones.  "Good- 
ness!  What's  wrong?"  said  Aunt  Jane. 
"Engine's  missing,"  was  the  terse  reply. 
"Dear  me,"  said  Aunt  Jane,  "I  do  hope  it's 
been  found  by  an  honest  person.  Where  do 
you  suppose  we  dropped  it  ?" — Hammer's. 

Fitting  Laurels 

A  CERTAIN  major  in  the  Philippines  man- 
aged in  some  way  always  to  get  leave  just 
before  trouble  with  the  natives  was  due.  His 
colonel  suspected  him  of  having  no  stomach 
for  fighting.  "Some  day,"  remarked  the 
colonel,  "they'll  want  to  give  that  fellow  a 
decoration  and  I'll  suggest  one.  It  will  be  a 
wreath  of  leaves  of  absence." — Fun. 

Safer  That  Way 

Jock  MacTavish  and  two  English  friends 
went  out  on  the  loch  on  a  fishing  trip,  and  it 
was  agreed  that  the  first  man  to  catch  a  fish 
should  later  stand  treat  at  the  inn.  As  Mac- 
Tavish was  known  to  be  the  best  fisherman 
thereabouts,  his  friends  took  considerable  de- 
light in  assuring  him  that  he  had  as  good  as 


lost  already.  "An'  d'ye  ken,"  said  Jock  in 
speaking  of  it  afterward,  "baith  o'  them  had 
a  giiid  bite,  an'  wis  sae  rrtean  they  wadna'  pu' 
in."  "Then  you  lost?"  asked  the  listener. 
"Oh,  no.     I  didna'  pit  ony  bait  on  my  hook." 

— Pathfinder. 

Lightening  Up  the  House 
« 

"How's  THE  baby?"  inquired  the  neighbor  of 
the  new  father.     (This  from  London  Tit-Bits.) 

"Fine,"  said  the  proud  parent. 

"Don't  you  find  that  a  baby  brightens  up  a 
household  wonderfully?"   pursued   the   friend. 

"Yes,"  said  the  parent,  with  a  sigh ;  "we 
have  the  gas  going  most  of  the  night  now." 
— Current  Opinion. 


Circumstantial 

Two  COLORED  soldiers  at  a  frontier  post  had 
a  fight,  during  which  one  of  the  combatants 
lost  an  ear,  and  the  other  was  accused  of 
having  bitten  it  off.  The  case  was  tried  by  a 
general  court-martial,  and  the  counsel  for  the 
defense,  in  cross-examination  of  the  one- 
eared  man,  the  principal  witness  for  the  prose- 
cution, asked :  "Where  did  this  fight  take 
place?"  "In  Mista  Nelson's  co'n  field,  jes' 
outside  de  reservation,"  answered  the  wit- 
ness.     "What     was     the     condition     of     the 


ground?"  "Hit  wuz  covered  wid  stubble — 
co'n  had  all  been  cut."  "Now,"  said  the  coun- 
sel, glaring  at  the  witness.  "You  are  on  oath, 
and  will  get  into  serious  trouble  if  you  tell 
anything  but  the  truth.  Could  not  your  ear 
have  been  torn  off  by  the  sharp  stubble?" 
"Yaas,  sah,"  said  the  witness,  "hit  mought." 
"Then  what  do  you  mean  by  stating  under 
oath  that  the  accused  bit  it  off?"  "'Cause," 
said  the  witness,  "I  done  seen  him  spit  it 
out." 


Attacked  the  Intrenchments 

"She  told  me  to  kiss  her  on  either  cheek." 

"And  you " 

"Hesitated   a   long   time  between    them." 
— Apple  Seeds. 

During  the  Warm  Weather 

A  little  girl  was  reading  a  composition  of 
her  own  on  "Grant's  Work  in  the  Civil  War." 
She  got  on  swimmingly  until  she  reached  Lee's 
surrender  at  Appomattox  Court  House.  Theil 
she  told  how  Lee  wore  his  sword  and  was 
handsomely  attired  in  full  uniform ;  "while 
Grant,"  she  announced,  "had  on  nothing  but 
an  old  ragged  union  suit." — Chicago  Ledger. 


WILD  BULLS  FOR  AMERICAN 

SPORTSMEN 


By    H.    D.    JONES 


WILD  bull  shooting  has  been 
added  to  the  varied  pro- 
gram offered  the  hunter 
of  big  game  in  this  for- 
tunate land.  The  first  wild 
bull's  head  mounted  as  a .  trophy  now 
adorns  the  walls  of  the  residence  of  Mr. 
Charles  Townsend  at  Overbrook,  Penn- 
sylvania. The  bull  was 
shot  on  the  island 
called  "Big  Murphy". 
Big  Murphy,  South 
Carolina,  is  one  of 
the  most  exclusive 
game  preserves  in 
America.  It  is 
owned  by  an  aggre- 
gation of  wealthy 
men."  who  are  mem- 
bers of  the  Santee 
Club  in  the  South. 
Big  Murphy  is  one 
of  numerous  islands 
in  the  Santee  terri- 
tory and  would  prob- 
ably have  remained  as 
unknown  to  fame  as  the 
other  sections  of  almost 
worthless  land  in  that 
vicinity  but  for  the  fact 
that  wild  bull  hunting 
has  become  a  possibility  there.  The 
Santee  Club  acquired  Big  Murphy,  which 
boasts  of  about  five  thousand  acres,  be- 
cause of  the  opportunity  presented  for 
hunting. 

Somewhere  in  the  sixties  the  island  was 
inhabited  by  an  agricultural  population 
and  was  in  a  fairly  thriving  condition. 
But  when  the  uncertain  waters  of  the 
Santee  suddenly  arose  and  overwhelmed 
the  island,  the  settlers  fled  to  the  main- 
land, and  never  returned. 


A  Trophy  of  the  Chase 

The  wild  bulls  of  "Big-  Murphy"  are  far  from 

domestic  and  the  hunts  with  them  in  view 

are  fraught  with  danger. 


The  live  stock,  not  being  able  to 
originate  a  way  of  escape,  had  perforce 
to  remain.  When  the  waters  subsided 
the  cattle  and  the  chickens  found  them- 
selves in  undisturbed  possession  of  Big 
Murphy. 

Since  then  the  law  of  the  survival  of 
the   fittest    has   worked   to   the   entire 
destruction    of   the 
feathered  tribe  and 
the  multiplication  of 
the    creatures    of    the 
cloven   hoof  until  to- 
day there  is  a  numer- 
ous colony  of  goats  and 
a  big  aggregation  of  cat- 
tle, all  in  the  wildest  state 
ever  achieved  by  this  do- 
mesticated variety  of  quad- 
rupeds.   The  bulls  are  par- 
t  i  c  u  1  a  r  1  y  wild  and  the 
shooting  of  these  animals 
is  attended  with  all  the 
excitement  of  a  hunting 
trip    in    the    Indian    or 
African  jungle. 

There  are  about  three 
hundred  bulls  and  cows 
on  the  island  and  as  not 
more  than  four  or  five 
are  shot  by  the  mem- 
bers of  the  club  in  the  course  of  a  year 
the  herd  is  still  on  the  increase.  The 
flesh  is  too  rank  for  the  white  man's 
taste,  as  the  cattle  subsist  on  the  coarse 
grass  of  the  island.  But  the  colored 
population  eagerly  avails  itself  of  the 
kill  of  the  Santee  clubmen  and  the  bull 
meat  never  goes  begging.  All  the  club- 
men want  is  the  trophy.  The  accom- 
panying photograph  shows  the  head 
of  the  bull  shot  by  Mr.  Townsend  on  the 
island. 
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(Third  Prize,  Two  Dollar*) 

THE  DOOR  AS  A  VISE 

"  TJN SCREW  this  bottle  top.  I  can't  budg-e  it." 
A  salt  bottle  with  a  screw  top  was  handed 
to  me.  I  could  not  move  it  either.  However,  I 
placed  the  screw  top  of  the  bottle  between  the 
back  of  the  kitchen  door  and  the  casing,  so  that 
when  the  door  was  pulled  back  the  screw  top  was 
tig-htly  wedged  between  the  two.  By  turning  the 
bottom  of  the  bottle,  the  screw  top,  thus  securely 
held,  came  off  readily  and  the  contents  of  the 
bottle  were  immediately  available. 

A  door  can  be  used  in  this  way  as  a  vise  for 
other  operations.  In  order  not  to  injure  the 
woodwork,  it  is  well  to  put  a  thin  piece  of 
facing  wood  on  each  side  of  the  work.  A  round 
handle  was  thus  held  while  a  hole  was  bored  in  it, 
and  similar  makeshift  operations  can  be  accom- 
plished. 

M.  R.  Dion,  St.  Paul,  Minnesota. 


To  Unscrew  a  Stubborn  Bottle  Top 

If  this  means  is  rcgrulariy  employed,  the  wood 

should  be  reinforced. 
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(Third  Prize,  Two  Dollars) 

COMBINATION  BED  AND 
DRAFTING  TABLE 

A  FTER  enduring  the  inconven- 
^^  iences  of  a  small  room,  some 
of  which  consisted  of  stumbling 
over  the  two  chairs  supporting  a 
large  drawing  board,  I  devised  a 
table,  using  for  the  base  a  bed 
which  I  had  made  some  years 
before. 

The  first  picture  shows  the  bed 


The  Bed  a  Drafting  Table 

with  the  block  (a)  permanently  attached, 
into  which  one  of  the  bars  {c,c)  is  hooked. 
The  iron  hooks  at  the  head  of  the  bed  to 
hold  the  left  ends  of  the  bars  are  shown 
at  (b,  b)  in  this  figure.  The  table  is 
shown  in  the  second  picture  with  the 
thirty-  by  fifty-four-inch  board  in  place. 

Aside  from  the  drawing  board,  the 
lumber  used  was  three  pieces  of  two  by 
four  by  eight,  and  four  feet  of  an  inch 
square.  The  necessary  hooks  were  made 
from  one-  by  one-fourth-inch  bars. 

The  bed  can  be  converted  into  a  draw- 
ing table  in  less  than  one  minute. 

W.  A.  Pcirce,  Madison,  Wisconsin. 
(Second  Prize,  Five  Dollars) 

EFFICIENT  FARM  FILTER 

IT  is  easy  to  build  a  simple  and  very  ef- 
"*  ficient  filter  for  the  rain  water  on  the 
farm.  It  has  been  proved  that  the  use  of 
a  screen — whether  wire  or  cloth — is  ex- 
tremely unsatisfactory  for  various 
reasons,  one  of  which  is  the  frequency 
with  which  it  becomes  clogged.  The 
arrangement  shown  overcomes  the  dis- 


The  Bed  as  It  Is  Slept  in,  Before  the  Draftsman  Arranges 
His  Table 


advantages  found  in  the  screen 
method,  and  has  the  added  ad- 
vantage of  being  simple  in  detail. 
First,  the  receiving  barrel  is 
placed  in  such  a  position  as  to  re- 
ceive the  water  directly  from  the 
roof,  after  which  it  is  passed 
through  a  smaller  pipe  at  the 
top  of  the  filter  barrel,  which  is 
tightly  headed.  By  arranging  it 
in  this  manner,  no  more  water 
can  enter  the  filter  barrel  than 
can  percolate  through  the  layers 
of  sand  and  gravel,  even  should  the 
flow  from  the  roof  be  very  plentiful. 
At  the  bottom  of  the  filter  barrel 
place  a  four-inch  layer  of  coarse 
gravel,  and  on  top  of  this  a  layer 
of  fine  gravel.  Follow  this  with 
three  layers  of  sand  about  ten 
inches  thick — the  first  layer 
coarse,  the  second  finer, 

and  the  third  very  fine.         / 

Level    each    layer    off       / 
before  adding  the  next 

The  water 
will  be  free 
from    bacteria. 


James  Moore, 
Hamilton,  Ontario 


Safe  Water  from  the  Skies 

This  filter  system  will  deliver  pure  water  from  a  supply  of 

rain  water. 
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(Third  Prize,  Two  Dollars) 

PREVENTING  KITCHEN  BUMPS 

KT ARROW  escapes  from  injury  by  the 
falling-  of  the  refrigerator  top  have 
been  the  experience  of  almost  everyone, 
but  such  accidents  may  be  entirely 
avoided  by  using-  the  following-  simple 
device.  A  small  piece  of  springy  brass 
should  be  bent  in  a  slight  "S"  shape,  one 
end  being  turned  up  and  holes 
drilled  in  for  screws  to  hold  it. 
\  The    brass    holder    is    then 

^=^''^^^  fastened   above  the   ice  box 
in  such  a  position  as  to  act 
as  a  catch  on  the  edg-e  of  the 
lid.    The  lid  will  never  again 
topple   over   and   strike   the 
head  of  one  who  is  attempt- 
ing"    to    g-et 
s  o  m  e  t  h  i  n  g- 
from   the    in- 
side    of     the 
box.     As   the 
spring   works 
automatically 
there  need  be 
no  thought  of 
it    after    it    is 
installed. 

Greifory  O'Hara, 
Macon,  Gcortria. 


Never   Does   the  Lid  of   the 

Refrigerator    Drop    on    the 

Head  of  the  Investigator 


(First  Prize,  Ten  Dollars) 

VACUUM  FROM  AUTOMOBILE 

A   SERVICEABLE  vacuum  cleaner  for 

dusting  the 
upholstery  of  a  mo- 
tor car  can  be  made 
to  operate  from  the 
exhaust    of    the 
motor.      It    simply 
means  the  fitting  of  a  special  pipe 
T  behind  the  muffler  in  such  a  man- 
ner that  the  outrush  of  the  exhaust 
gases  creates  a  vacuum  in  a  length 
of  flexible  pipe   or  hose  which   is 
used  to  draw  the  accumulation  of 
dust  from  the  fabric. 

The  straight  pipe  is  slightly  larger 
in  diameter  than  the  stem  and  serves 
to  pass  the  exhaust  gases  from  the 
muflier  to  the  tail  pipe.  Fitted  into 
the   mouth   of  the   stem,   so   that, 


under  ordinary  conditions,  the  passage 
is  effectively  blocked,  is  an  iron  disk. 
This  disk  is  held  firmly  in  place  by 
means  of  a  spring  housed  in  the 
stem,  the  other  end  being  attached  to  a 
cross  piece  on  the  nipple  which  serves 
for  the  attachment  of  the  flexible  vacuum 
hose.  A  lever  passing  through  the  side 
of  the  T  is  so  linked  to  the  disk  that 
when  it  is  turned  the  disk  is  tilted  in  the 
pipe.  Under  these  conditions,  the  device 
forms  an  aspirator,  the  rapid  passage 
of  the  gases  over  the  mouth  of  the  stem 
forming  a  partial  vacuum  in  the  hose 
which  is  sufficient  to  suck  the  dust  ef- 
fectively from  the  cushions.  The  dust,  of 
course,  is  blown  out  with  the  exhaust  and, 
since  it  enters  the  exhaust  pipe  behind 
the  muffler,  cannot  choke  that  device  or 
otherwise  impair  the  efficiency  of  the 
motor. 

George  W.  N.  Hallock,  New  Brigrhton.  New  York  City. 
(First  Prize,  Ten  Dollars) 

TELEGRAPH  LINE  MARES 
AERIALS 

W^ORKING  at  his  key  in  a  telegraph 
tower  near  New  York,  an  operator 
wanted  to  communicate  with  a  transat- 
lantic liner  bound  for  Europe  out  of  New 
York  City.    He  had  a  wireless  set  and  no 
aerials,  but  the  very  wires  over  which  he 
was   sending  messages 
, -''  ~)  served  the  purpose. 

He  first  called  the 
next    operator    on 
his  line  and  asked 
him    to    open    two 
wires.      He   con- 
nected the  wireless  set  to  these 
two  wires,   which   were  then 
about     ten    miles     long — one 
serving  for  sending,  the  other 
for  receiving.     He  soon  got 
into  communication   with   the 
Sandy  Hook  wireless  station 
which    reported   to   him   con- 
cerning the  ship,  then  about 
twenty    miles    out    of    New 
York.    The  range  for  the  par- 
ticular   message    was    about 


Making  a  Vacuum 
Cleaner  with  the 

Auto 

The  lever  on  the  side 

connects  to  a  valve  in 

the  pipe  "T". 
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The    Long    Aerials  That  Enabled  a  Telegraph 

Operator    to    Communicate    Via    Wireless    with 

Sandy  Hook 

thirty  miles,  and  the  telegraph  wires  made 
splendid  aerials. 

Frank  Moscato,  Brooklyn,  New  York. 
(Third  Prize,  Two  Dollar*) 

NATURAL   PICTURES   BY   AID 
OF   MIRROR 

LJAVE  a  glass  dealer  cut  a  hole  in  a 
mirror  just  large  enough  for  the  lens 
barrel  of  your  camera  to  slip  through, 
and  fasten  the  glass  to  the 
camera.  When  you  take  a 
snapshot  of  a  person  you 
can  point  the  camera  at  him 
and  have  him  give  you  the 
signal  to  take  his  picture 
by  a  movement  of  his 
finger.  Meanwhile  he  will 
see  himself  in  the  mirror 
and  know  just  what  expres- 
sion you  are  going  to  catch. 
The  professional  photogra- 
pher also  might  use  this 
device  to  advantage. 

It  is  even  better  to  take 
a  picture  of  yourself  by 
some  one  of  the  many  auto- 
matic devices  now  in  use, 
catching  the  expression 
and  pose  you  most  wish  to 


have  recorded.  At  first 
some  odd  results  will  be 
obtained. 

H.  K.  Ullman.  Washington,  D.  C. 

WOOD-SAWING 
MADE  EASY 

nPHE  wood  sawyer  may 
stand  in  a  more  com- 
fortable position  and 
eliminate  wear  on  the 
knees  of  his  trousers  by 
using  a  wire  log-holder. 
A  two-  by  four-inch  tim- 
ber, four  feet  long,  is 
used  as  a  lever,  one  end 
resting  on  the  ground, 
the  other  end  being  sus- 
pended by  a  wire  which  passes  up  over  a 
log  and  is  looped  over  a  nail  on  the  under- 
side of  the  arm  of  the  sawhorse.  The 
loop  in  the  end  of  the  wire  is  made  large 


The    Mirror    Placed    on   the 

Lens  Board  of  the  Camera  so 

the  Sitter  May  Judge  His  Own 

Expression 


After  Scores  of  Years:  An  Improvf.ment  on  the 
Saw  Buck.    U.se  Your  Foot  Instead  of  Your  Knee 


enough  to  slip  on  and  ofif 
the  nail  whenever  the  log 
is  changed.  Several  nails 
driven  at  intervals  on  the 
arm  will  allow  for  adjust- 
ment to  any  size  log.  The 
foot  lever  can  be  placed  at 
any  angle,  thus  allowing 
either  foot  to  be  used, 
which  is  a  great  improve- 
ment over  standing  con- 
tinuously on  one  leg.  The 
device  may  be  built  strong 
enough  so  that  the  full 
weight  may  be  placed  upon 
it.  Thus  the  sawyer  stands 
firmly  on  both  his  feet 
while  operating  the  tra- 
ditional bucksaw. 

Maurier  H.  Rowell,  Sonoma,  California. 
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(Second  Prize,  Five  Dollars) 

"NO-FREEZE-UP"  FISHER 

T^HOSE  who  like  to  fish  through  the  ice  have 
found  that  it  is  always  difficult  to  keep  the 
holes  from  freezing  over  on  a  cold  day.  This,  of 
course,  holds  the  line  tight  and  makes  it  impossi- 
ble to  tell  when  you  have  a  bite. 

Last  winter  I  made  a  receptacle  for  holding  a 
few  drops  of  oil,  floating  on  the  water  around  the 
line,  and  had  some  wooden  collars  turned  out 
which  fit  the  hole.  The  water  can  freeze  over  all 
around  the  float,  but  the  line  is  as  free  as  ever. 
With  this  arrangement  a  man  can  sit  by  his  fire 
or  in  his  shanty  and,  when  he  gets  a  bite,  the 
flag  is  sure  to  go  up. 

C.  A.  Congdon,  Rutland,  Vermont. 
(Second  Prize,  Five  Dollar*) 

COVERS  WRINGER  COGS 

A  FTER  seeing  my  wife  hold  back  the  baby  to 
^^  prevent  him  from  putting  his  fingers  in  the 
cogs  of  a  clothes  wringer,  I  decided  that  if  "safety 
first"  was  good  for  the  shop  it  was  good  for  the 
home. 

I  made  two  guards  to  cover  the  cogs,  and  now 
there  is  danger  to  neither  fingers  nor  clothes. 
The    guards    were    made    of    gal- 
vanized iron  bent  so  as  to  cover 
the  cogs. 

George  E.  Hollander,  Manitowoc,  Wisconsin. 


The  Fisher  That  Can't  Freeze 

It  is  protected  by  a  little  basin  of  oil  around 


PROTECTOR 
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The  Shoe  Made 
OK  AN  Old  Tire 
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ONLY 


Safety  in  the 

Home 
How  the  wring- 
er cogs  can   be 
covered, 


(Third  Prize,  Two  Dollars) 

TIRE  PROTECTOR 

A  T  almost  any  junk 
^^  yard  automobile 
tires  may  be  purchased 
which  have  been  cut  or 
otherwise  injured  along 
the  rim,  and  thus  rendered 
useless,  while  the  tread  is 
perfectly  good.  From  these  ex- 
cellent protectors  may  be  made  for  tires 
from  which  the  tread  has  been  worn,  by 
getting  one  a  half-inch  larger  than  the 
tire  on  the  car.  With  a  sharp  knife  cut 
the  bead  from  the  tire  as  close  to  the 
edge  as  possible.  If  the  tire  on  the  car 
is  taken  off  and  bent  so  that  it  will  go 
inside  of  the  protector  and  is  then  re- 
placed and  inflated,  the  protector  will  fit 
so  snugly  that  it  will  require  no  other 
fastening. 
D,  Wilson  Kissinger,  Wilkes-Barre,  Pennsylvania. 
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AERIAL  DUMPING 

'T'HE  gravel  storage  hopper  above  the 
concrete  mixer  is  in  an  unaccessible 
location  for  the  gravel  wagons.  Some- 
times it  is  found  in- 
convenient to  de- 
posit the  gravel  in 
a  pile  nearby  where 
space  is  limited, 
owing  to  trafific,  so 
the  horses  are 
quickly  unhitched 
and  the  wagon 
tongue  is  removed. 
A  pair  of  hooks  are 
attached  to  the 
front  axle,  and  a 
pair  of  rings  is 
slipped  over  the 
hubs  of  the  rear 
wheels.  The 
wagon  load  of 
gravel  is  then  car- 
ried bodily  by  a 
crane  over  the  hop- 
per, where  the 
driver  pulls  the 
dump  lever. 

Herbert  Jackson, 

Hamilton,  Ohio. 


L 


There  Was  No  Room  for  a  Gravel  Pile,  so  as  Each 

Load  Arrived  It  Was  Hoisted,  Wagon  and  All,  to 

THE  Hopper,  Thus  Effecting  Great  Saving  in  Both 

Time  and  Labor 


OCEAN  RAFT  CARRIES 
DECK  LOAD 

UMBER  from  the  Columbia  River 
region  is  transported  twelve  hundred 
miles  down  the  Pa- 
cific Coast  in  ocean- 
going rafts.  Re- 
cently one  of  the 
big  rafts  made  the 
trip  with  an  extra 
load  on  top  of  the 
logs,  which  made 
the  main  part  of 
the  raft.  A  big  or- 
der for  cedar  poles, 
in  addition  to  the 
four  million  feet 
which  a  tug  was  to 
take  south,  was 
carried  just  as 
barges  carry  bulky 
materials  loaded  on 
the  deck.  This 
load  had  poles 
enough  to  make  ten 
lineal  miles  if 
placed  end  to  end. 
The  trip  was  made 
successfully. 

C.  Harry  Woodward, 

San  Diego,  California. 


THE  SEA-GOING  RAFT  WITH  THE  DECK  LOAD 
The  logrsin  the  foresrround  make  up  an  ordinary  raft.  The  raft  in  the  background  has  a  tremendous  load  of  poles  besides. 


DONT  BE  A  CASTAWAY 


THE  old  geography  I  studied 
when  I  was  young  got  down 
to  bedrock  when  it  said  that 
the  prime  wants  of  man  are 
food,  clothing,  and  shelter. 
Those  are  the  things  that  a  man  in  obey- 
ing the  fundamental  instinct — that  of 
self-preservation, — would  first  of  all 
seek.  Imagine  a  globe  trotter  wrecked 
on  an  island  in  the  South  Pacific  Ocean. 
Suppose  that  there  gushed  forth  from 
the  rock  upon  which  he  was  cast,  in  a 
stream  so  clear  and  bubbling  as  to  ag- 
gravate the  intense  thirst  already  pro- 
duced by  exhaustion  and  the  salty  seas, 
a  spring.  And  as  he  slaked  the  fire  in 
his  throat,  perhaps  his  eye  might  rest 
upon  a  fallen  cocoanut,  forming  an  ob- 
stacle in  the  tiny  stream,  against  which 
the  water  gently  broke  ip  eddies.  Look- 
ing up,  he  wovild  see  the  parent  tree,  its 
branches  heavy  with  the  precious  fruit. 
Thus  he  would  discover  that  he  was  in  no 
immediate  danger  of  perishing  from 
thirst  or  hunger.  Suppose  that,  as  he 
wandered  about  over  his  diminutive  es- 
tate, he  came  upon  a  cavern  in  the  rock, 
shallow  but  roomy,  sheltered  from  the 
torrential  rains  and  the  blasts  of  the  hur- 
ricane. His  prime  wants  would  be  satis- 
fied ;  for,  to  complete  his  needs,  he  would 
have  his  own  clothing,  somewhat  the 
worse,  perhaps,  for  salt  water  and  the 


attrition  of  sand  and  pebbles   when  he 
was  cast  ashore,  but  still  serviceable. 

Thus  might  our  castaway  traveler 
live  indefinitely,  in  worse  plight,  how- 
ever, than  even  Robinson  Crusoe,  whose 
island  was  peopled  with  animals  and 
birds,  who  was  equipped  with  casks, 
guns,  and  various  supplies  from  his 
wrecked  vessel,  and  who  was  able  to 
snare  parrots  which  he  taught  to  speak, 
to  divert  him.  To  vary  the  monotony 
of  existence,  all  our  castaway  could  look 
forward  to  would  be  the  bursting  of 
dawn,  when  he  might  renew  his  sweeping 
of  the  seas  with  weary  aching  eyes  in  the 
hope  of  sighting  a  sail  or  the  smoke  of  a 
steamer,  till,  exhausted  with  his  weary 
vigil,  he  might  welcome  the  approach  of 
darkness.  Sitting  on  the  shore,  listening 
to  the  lapping  of  the  waters,  feeling  the 
cool  breath  of  evening  upon  his  cheek, 
watching  the  constellations  take  their 
places  in  the  southern  heavens,  he  would 
feel  very,  very  remote  indeed,  from  the 
world  of  men. 

As  time  passed  he  would  grow  far- 
ther and  farther  out  of  the  life  of  the 
world.  Of  such  inventions  as  wireless, 
the  aeroplane ;  of  such  discoveries  as 
radium,  as  Flexner's  cure  for  spinal 
meningitis,  our  castaway  would  know 
nothing.  The  news  of  the  day,  presiden- 
tial elections,  yes,  even  great  wars,  may 
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quickly  be  summarized  in  print,  so  that 
tile  gap  in  one  individual's  experience  is 
not  hard  to  fill  even  long  after  the  event. 
But  there  is  one  kind  of  change  that  one 
must  be  contemporaneous  with  fully  to 
understand — that  is  the  change  in  those 
things  that  directly  minister  to  our  needs 
or  wants  in  everyday  life. 

What  adult  could  come  from  afar  to  a 
world  of  telephones,  telegraphs,  automo- 
biles, submarines,  without  being  amazed 
and  bewildered  ?  If  he  had  been  reading 
about  these  things  as  they  had  been 
evolved  he  would  be  able  at  sight  to  ap- 
preciate, to  understand.  He  would,  in 
short,  have  been  keeping  pace  with  the 
world's  real  progress. 

Suppose,  by  some  scientific  magic,  it 
were  possible  for  us  to  supply  every 
human  being  on  the  face  of  the  globe,  re- 
gardless of  mailing  facilities,  with  a 
copy,  every  month,  of  Technical  World 
Magazine.  Suppose  the  castaway,  on 
his  isolated  rock  in  the  South  Seas, 
could  read  the  articles,  see  the  pictures 
of  the  world's  achievement  in  science,  in- 
dustry, invention,  and  discovery.  No 
matter  how  long  absent  he  might  be,  on 
his  return  to  civilization  he  could  take  his 
place  intelligently  in  the  life  of  men. 

He  would  learn,  for  instance,  if  he  had 
the  February  number  of  the  magazine, 
that  New  York  City  and  San  Francisco 
are  about  to  be  made  next-door  neigh- 
bors, because  telephone  engineers  are  at 
last  able  to  throw  the  voice  across  the 
continent.  Hitherto,  the  farthest  western 
limit  for  a  long-distance  conversation  was 
Denver.  The  line  will  be  in  operation  in 
January  or  February  of  this  year.  It  is 
a  fascinating  story,  too,  done  in  a  way 
that  makes  the  pages  of  the  magazine 
sing  with  life.  No  man  could  have  told 
it  better  than  Walter  S.  Hiatt,  the  author 
of  the  article. 

Our  castaway  would  also  read  that  to 
cool  an  electric  light  of  such  intense 
heat  that  it  would  consume  the  carbons 
too  rapidly,  the  best  way  to  do  it  is  with 
flame.  It  is  expected  that  this  new  sys- 
tem will  be  installed  on  our  big  battle- 
ships.    It  is  regarded  by  laymen  as  an 


extraordinary  paradox.  But  the  ex- 
planation as  given  by  scientists  is  after 
all  very  simple.  The  story  is  one  of  those 
directly  told,  compact  articles  that  lose 
none  of  the  interest  in  being  tersely  put. 

Our  castaway  would  further  learn  that 
Edison  has  been  creating  another  sensa- 
tion. Hitherto  all  his  inventions  have 
been  in  the  field  of  peace — all  his  efforts 
directed  toward  the  happiness  of  man- 
kind. Now  he  has  entered  the 
war  arena,  but  not  as  a  destroyer  of 
human  life.  In  other  words,  Edison, 
"the  man  opposed  to  war  and  its  imple- 
ments, has  evolved  a  battery  which  not 
only  makes  the  submarine  habitable  by 
preventing  asphyxiation  of  a  crew  in  the 
event  of  a  prolonged  enforced  submer- 
sion but  practically  doubles  the  stra- 
tegic efficiency  of  an  under-water  craft 
by  furnishing  it  with  storage-battery 
power  which  will  outlast  any  boat  in 
which  it  may  be  installed." 

And  if  our  castaway's  soul  thrills  at 
the  narration  of  human  achievement  un- 
dertaken in  the  face  of  great  obstacles, 
he  would  for  the  time  being  forget  his 
own  isolation  in  reading  about  a  great 
deadlock  between  man  and  nature.  For 
a  quarter  of  a  century,  engineers  have 
been  trying  to  stay  the  havoc  of  the 
ocean's  waves  at  the  mouth  of  the  Colum- 
bia River.  Great  causeways  have  been 
built,  but  the  seas  have  always  battered 
them  down.  Many  lives  have  been  lost. 
But  at  the  present  time  it  looks  as  if  the 
perseverance  of  the  engineers  is  to  be 
crowned  with  success.  It  is  a  story  that 
will  put  new  life  and  courage  into  any 
man  fighting  life's  battles. 

There  are  a  hundred  other  inspiring 
stories  of  new  inventions,  discoveries, 
achievements  to  be  found  in  February 
Technical  World. 

If  you  do  not  want  to  be  a  castaway, 
to  be  isolated  from  knowledge  of  what 
the  great  world  is  doing,  you  cannot  af- 
ford to  be  without  Technical  World 
Magazine  for  February.  It  will  make 
you  conversant  with,  enable  you  to  keep 
step  with,  the  world's  progress,  as  can 
no  other  publication. — The  Editor. 
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The  Wonderful  Mission 


of  the 


Internal  Bath 


By  C.  G.  Percival,  M.  D. 


DO  you  know  that  over  three 
hundred    thousand  Ameri- 
cans are  at  the  present  time 
seeking   freedom   from  small,  as 
well  as  serious  ailments,  by  the 
practice  of  Internal  Bathing? 

Do  you  know  that  hosts  of  en- 
lightened physicians  all  over  the 
country,  as  well  as  Osteopaths, 
physical  culturists,  etc.,  etc.,  are 
recommending  and  recognizing 
this  practice  as  the  most  likely 
way  now  known  to  secure  and  pre- 
serve perfect  health? 

There  are  the  best  of  logical 
reasons  for  this  practice  and  these 
opinions,  and  these  reasons  will  be 
very  interesting  to  everyone. 

In  the  first  place,  every  physi- 
cian realizes  and  agrees  that  95^ 
of  human  illnesses  is  caused  direct- 
ly or  indirectly  by  accumulated 
waste  in  the  colon;  this  is  bound  to 
accumulate,  because  we  of  today 
neither  eat  the  kind  of  food  nor 
take  the  amount  of  exercise  which 
Nature  demands  in  order  that  she 
may  thoroughly  eliminate  the 
waste  unaided — 

That's  the  reason  when  you  are 
ill  the  physician  always  gives  you 


something  to  remove  this  accumu- 
lation of  waste,  before  commencing 
to  treat  your  specific  trouble. 

It's  ten  to  one  that  no  specific 
trouble  would  have  developed  if 
there  were  no  accumulation  of 
waste  in  the  colon  — 

And  that's  the  reason  that  the 
famous  Professor  MetchnikofP, 
one  of  the  world's  greatest  scien- 
tists, has  boldly  and  specifically 
stated  that  if  our  colons  were  taken 
away  in  infancy,  the  length  of  our 
lives  would  be  increased  to  prob- 
ably 150  years. 

You  see,  this  waste  is  extremely 
poisonous,  and  as  the  blood  flows 
through  the  walls  of  the  colon  it 
absorbs  the  poisons  and  carries 
them  through  the  circulation  — 
that's  what  causes  Auto-Intoxica- 
tion, with  all  its  perniciously  ener- 
vating and  weakening  results  — 
These  pull  down  our  powers  of 
resistance  and  render  us  subject 
to  almost  any  serious  complaint 
which  may  be  prevalent  at  the 
time— and  the  worst  feature  of  it 
is  that  there  are  few  of  us  who 
know  when  we  are  Auto- 
Intoxicated. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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But  you  never  can  be  Auto- 
Intoxicated  if  you  periodically  use 
the  proper  kind  of  an  Internal  Bath 
— that  is  sure. 

It  is  Nature's  own  relief  and  cor- 
rector—  just  warm  water,  which, 
used  in  the  right  way,  cleanses  the 
colon  thoroughly  its  entire  length 
and  makes  and  keeps  it  sweet, 
clean  and  pure  as  Nature  demands 
it  shall  be  for  the  entire  system  to 
work  properly. 

You  undoubtedly  know,  from 
your  own  personal  experience,  how 
dull,  and  unfit  to  work  or  think 
properly,  biliousness  and  many 
other  apparently  simple  troubles 
make  you  feel.  And  you  probably 
know,  too,  that  these  irregularities, 
all  directly  traceable  to  accumu- 
lated waste,  make  you  really  sick 
if  permitted  to  continue. 

You  also  probably  know  that  the 
old-fashioned  method  of  drugging 
for  these  complaints  is  at  best 
only  partially  effective;  the  doses 
must  be  increased  if  continued, 
and  finally  they  cease  to  be  effect- 
ive at  all. 

It  is  true  that  more  drugs  are 
probably  used  for  this  than  all 
other  human  ills  combined,  which 
simply  goes  to  prove  how  universal 
the  trouble  caused  by  accumulated 
waste  really  is — but  there  is  not  a 
doubt  that  drugs  are  being  dropped 
as  Internal  Bathing  is  becoming 
better  known — 

For  it  is  not  possible  to  conceive, 
until  you  have  had  the  experience 
yourself,  what  a  wonderful  bracer 
an  Internal  Bath  really  is;  taken  at 
night,  you  awake  in  the  morning 
with    a    feeling  of  lightness  and 


buoyancy  that  cannot  be  described 
— you  are  absolutely  clean,  every- 
thing is  working  in  perfect  accord, 
your  appetite  is  better,  your  brain 
is  clearer,  and  you  feel  full  of  vim 
and  confidence  for  the  day's  duties. 

There  is  nothing  new  about  In- 
ternal Baths  except  the  way  of 
administering  them.  Some  years 
ago  Dr.  Chas.  A.  Tyrrell,  of  New 
York,  was  so  miraculously  bene- 
fited by  faithfully  using  the  method 
then  in  vogue,  that  he  made  In- 
ternal Baths  his  special  study  and 
improved  materially  in  administer- 
ing the  Bath  and  in  getting  the 
result  desired. 

This  perfected  Bath  he  called 
the  "J.  B.  L.  Cascade,"  and  it  is  the 
one  which  has  so  quickly  popular- 
ized and  recommended  itself  that 
hundreds  of  thousands  are  today 
using  it. 

Dr.  Tyrrell,  in  his  practice  and 
researches,  discovered  many 
unique  and  interesting  facts  in 
connection  with  this  subject;  these 
he  has  collected  in  a  little  book, 
"The  What,  the  Why,  the  Way  of 
Internal  Bathing,"  which  willf  be 
sent  free  on  request  if  you  address 
Chas.  A.  Tyrrell,  M.  D.,  134  West 
65th  Street,  New  York  City,  and 
mention  having  read  this  in  Tech- 
nical World, 

This  book  tells  us  facts  that  we 
never  knew  about  ourselves  be- 
fore, and  there  is  no  doubt  that 
everyone  who  has  an  interest  in 
his  or  her  own  physical  well-being, 
or  that  of  the  family,  will  be  very 
greatly  instructed  and  enlightened 
by  reading  this  carefully  prepared 
and  scientifically  correct  little 
book. — Advertisement. 
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His  Speech  Defeated  the  Allies 

IN  the  summer  of  1792  France  was  in  the  throes  of  The 
Revolution — she  was  torn  by  dissension  and  class  hatred 
— the  mere  Wreck  of  a  nation.  The  armies  of  the  Powers 
had  seized  the  opportunity  and  were  marching  on  Paris — the 
fate  of  France  was  at  stake.  Then  through  the  magic  of 
Danton's  blazing  eloquence  the  bare-foot  republican  Armies  rose  out  of  the  ground 
and  literally  swept  the  Allies  out  of  France.     In  the  10  magnificent  volume^  of 

MODERN    ELOQUENCE 

are  countless  similar  examples  of  the  power  of  oratory  —  the  most  fa- 
mous efforts  of  the  world's  greatest  speakers,  the  brightest  thoughts, 
the  wittiest  sayings  of  the  great  minds  of  the  Nineteenth  Century 
—  epoch  making  speeches  that  moved  not  only  audiences  but  Nations. 
They  are  all  here  just  as  they  were  delivered  by  these  distinguished  speakers, 
and  gathered  in  such  form  as  to  instruct  and  entertain  you  where  and  when 
you  will. 

Are  YOU  ever  asked  to  respond  to  a  Toast,  to  Write 
an  Address  or  to  Make  a  Speech  ? 
If    so,    you    will    find    these    volumes    the    greatest    help    imaginable,    be- 
cause  they   contain   nearly  every  variety  of  good  pattern  for  the  various 
classes    of    oratory.     And    many    an    inexperienced    banquet   chair- 
man,   toastmaster   or   honored   guest,    casting   helplessly    about    him 
for  a   good   story  or  appropriate   remarks,  has  found  here  just   the 
inspiration  needed.     This  splendid  library  comprises 

A  Wonderful  Bargain 

at  an  insignificant  price  that  you  can  easily  afford  to  pay. 
Send  us  the  attached  coupon  by  return  mail  and  we  will  name 
this  price  and  tell  you  how  you  can  get  the  books  on  easy 
monthly  payments.     We  will  also  send  you 

Henry  W.  Grady^s  Great  Lecture— 'The  Race  Problem"'— FREE 

Reprinted  from  the  work  itself.  Champ  Clark  says  — "  The  most  famous  after-dinner  speech  within 
the  memory  of  any  living  man."  Sending  the  coupon  places  you  under  no  obligation  to  buy.  If  you 
are  interested,   tear  it  off  and  send  it  NOW.     Don't  wait.     The  offer  is  limited. 


150  Great  Addresses 

iby  Lyman  Abbott,  Charles  Dudley  Warner.  William  CuUen  Bryant, 
Rufus  Choate,  Theodore  Roosevelt,  Arthur  J.  Balfour,  Jonathan  P. 
Doliver,  Edward  Egeleston,  William  E.  Gladstone,  Charles  Francis 
Adams,  John  L.  Spalding,  Joseph  Chamberlain,  Grove-  Cleveland, 
Fisher  Ames,  Lawrence  Barrett,  Henry  Drummond,  Hamilton  Wrieht 
Mabie,  William  J.   Bryan,  etc. 

2000  Short  Stories  and  Anecdotes 


"by   Mark  Twain,    Chauncey  M.   Depew, 
Joseph  H.  Choate,  John  M.   Allen,  ecc 


Horace  Porter,   Champ  Clark, 


60  Classic  and  Popular  Lectures 

by  Charles  A.  Dana,  Robt.  J.  Burdette,  Russell  H.  Conwell,  Canon 
Farrar,  John  B.  Cough,  Andrew  Lang,  Wendell  Phillips,  Josh  Billings, 
John  Tyndall,  Geo.  William  Curtis,  Artemas  Ward.  Paul  DuChaillu, 
John  B.  Gordon,  Newell  Dwight  Hillis,  John  Motley,  John  Ruskin, 
Henry  M.  Stanley,   Wu  Ting  Fang,  etc. 

300  After-Dinner  Speeches 

by  Joseph  H.  Choate,  Benjamin  Disraeli,  James  G.  Blaine,  Wm.  M.  Evarts, 
John  Hay,  Oliver  Wendell  Holmes,  Sir  Henry  Irving,  Chauncey  M. 
Depew,  Henry  Ward  Beecher,  Mark  Twain,  Henry  W.  Grady,  Joseph 
Jefferson,  Robt.  G.  Ingersoll,  Seth  Low,  Albert  J.  Beveridge,  Woodrow 
Wilson,  etc. 


Modern  Eloquence 
consists  of  10  large 
handsame  volumes, 
bound  in  rich,  red 
three  -  quarters  mo- 
rocco; with  attract- 
ive design  stamped 
in  gold  leaf  on  the 
backs.  Printed  in 
Caxton  Old  Style  type 
on  beautiful  white 
paper.  Proliise  illus- 
trations in  photograv- 
ure on  Japanese  vel- 
lum Each  volume 
gold  lopped. 


for 


Mail   This    Coupon 

Free  Lecture  t.w.  ms 


I 
I 

I   GEO.  L.  SHUMAN  &  CO.  j 

I           Dept.  116,  Ohio  Building,  Chicago  ■ 

I         Please  send  me  free  Grady  lecture  and  full  descrip- 

tion  of  Modern  Eloquence  v^ith  special   prices  and  I 

terins.  m 

I  I 

■  Name _ 

■  Address ■ 
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VERY  TRUE 
*It  is  pretty  tough  when  you  pay  a  dollar  for  a  chop.  " 
*Yes,  sir;  but  it  would  be  toUgher  if  you  paid  less,  sir." 


T.W. 

i-is 


As  the  cost  of  living  goes  merrily  up,  the 
price  of  life  goes  down.  The  proverbial 
ploughshares  are  refashioned  into  swords, 
the  pruning  hooks  into  spears,  and  the  hand 
of  fellowship  wears  a  mailed  mitt!  *Tis 
sad !       And  yet  —  between   the   covers  of 


JuJ§e 

The  Happy  Medium 


the  Muses  still  sing,  and  there,  at  least, 
the  winter  of  our  discontent  is  turned  to 
glorious  summer  by  an  optimistic  sun. 
Grim  visaged  War  hath  smoothed  his 
wrinkled  brow  and  shoots  at  Folly  as  it 
flies.     Cheer  up ! 


Jud^e    ^ 

225  Fifth  Ave.  ^ 

New  York  , 

Enclosed  find  $1.     Send 
me  Judge  for  3  months. 


Subscription  $5.00  a  year 
for  52  splendidly  illus- 
tratedy    colorful   numbers. 


No  suhscriMiovs  renewed  at  this  price. 


Kindly  mention  Technical  World  Magasine  when  writing  advertisers. 
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What  does  the  New  Year  mean  to  YOU? 

Is  it  to  be  the  same 
old  grind  of  hard 
work,  uncongenial 
employment  and 
small  pay? 

Is  it  to  be  another 
twelve  months  of 
standing  still  while 
you  watch  other 
men  get  the  advance- 
ment you  hoped  to 
get? 

Or,  will  you  make  it  a  year  of  real  achieve- 
ment ?  Will  you  realize  now  that-  the  better 
job  goes  only  to  the  man  who  has  the  training, 
and  will  you  take  steps  now  to  get  the  training 
that  the  better  job  requires? 

If  you  really  WANT  the  coming  year  to  count 
for  something,  let  the  International  Correspond- 
ence Schools  help  you  to  make  your  progress 
SURE  and  TANGIBLE. 


It  is  the  business  of  the 
— II.  C.  S.  to  raise  salaries. 
For  24  years  the  I.  C.  S.  have 
been  training  men  for  success  in  the  kind 
of  work  they  like  best.  During  this  period, 
many  thousands  of  earnest,  ambitious  men 
of  all  ages  and  occupations  have  obtained 
better-paying  positions  in  more  congenial 
surroundings  through  a  course  of  L  C.  S. 
instruction. 

Let  the  I.  C.  S.  help  you,  too.  Join 
the  army  of  well-paid  men. 

Mark  the  Coupon 

The  coming  year  is  the  most  imponant 
in  your  life.  Get  a  real  start  now.  The 
first  essential  to  success  is  initiative.  Mark 
and  mail  the  coupon  today. 


riNTERNATIONAL  CORRESPONDENCE  SCHOOLS"! 

I  Box  1015.     SCRANTON.  PA.  | 


IHxplaln,  without  further  obligation  on  my  part,  how 
I  can  qualify  for  the  position  before  which  I  mark  X 


Salesmanship 
Electrical  Engineer 
Elec.  Lighting  Supt. 
Electric  Car  Running 
Electric  Wireman 
Telephone  Expert 
Architect 

Building  Contractor 
Architectural  Drattsmsa 
Structural  Engineer 
Concrete  Construction 
Mechan.  Engineer 
Mechanical  Draftsman 
Befrireratlon  Engineer 
Civil  Engineer 
Surveyor 

Mine  Superintendent 
Metal  Mining 
Railw^ay  Accounting 
Stationary  Engineer 
Textile  Manufacturing 
Gas  Engines 


Civil  Service 
Railway  Mail  Clerk 
Booklceeping 
Slenosraphy&TypewrltJllg 
Window  Trimming 
Show  Card  Writing 
Lettering  &  Sign  Patntlnc 
Advertising 
Commercial  lUaatrating 
Industrial  Designing 
Commercial  Law 
Automobile  Running 
Teacher 

English  Branchea 
Good  English  for  EreryOne 
Agriculture 
Poultry  Farming 
Plnmblng  A  Steam  Fitting 
Sheet  Metal  Worker 
NsTlgatlon  Spanish 

Langnagei  French 

Chemist  Cerman 


Name_ 


I     PresentOccupation- 
I      Street  and  No. 

L^ 


-Statt. 


^J 
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Boys,  You  Can  Earn  $5.00 
In  a  Few  Hours! 


CIRCDUmOSOVfR  100,000 


BOYS  MAGAZINE  Send  us  your  name  and  address 
and  we'll  send  you  a  copy  of  the 
very  latest  issue  of  THE  BOYS' 
MAGAZINE.  We  authorize  you  to 
sell  25  six  months'  subscriptions 
at  40c  each.  You  collect  $10.00. 
Send  us  $5.00  and  keep  $5.00  for 
your  trouble. 

The  regrular  subscription  price 
for  THE  BOYS'  MAGAZINE  for 
six  months  is  60c.  These  subscrip- 
tions sell  like  hot  cakes  at  40o 
each,  as  you  save  each  subscriber 
10c  on  his  subscription. 
When  you  get  the  copy  we  send  you,  show  it  to  all  likely 
subscribers.  You'll  be  surprised  to  find  how  easy  it  is  to 
sell  subscriptions  at  the  special  reduced  price.  Go  to  your 
aunts,  uncles,  cousins,  neighbors  and  friends  and  tell 
them  you  are  trying  to  earn  some  money  for  yourself.  If 
they  have  no  boys  of  their  own,  they'll  be  glad  to  subscribe 
for  some  boy  in  whom  they  are  particularly  interested. 

This  is  a  rea/ opportunity.    Write  us  today. 

THE  SCOTT  F.  REDFIEILD  CO.,      710  Main  Street,  Smetbport,  Pa. 

(THE  BOYS'  MAGAZISE  at  all  news-stands,  loc  a  coj'u). 


i!iiss;Mone>^' 


The  New  Galloway  Masterpiece  "Six"  is  the  most 
down-to-the-minute  engine  that  mechanical  ingenu- 
I  ity  can  produce.    It  is  perfectly  adapted  to  furnish 
power  to  the  shop,  the  mill,  the  contractor  anywhere 
and  where  ready,  steady,  reliable,  efficient  and  eco- 
nomical powCr  is  needed. 

My  New  1915  Proposition 

is  the  greatest  offer  ever  made  by 
any  manufacturer  and  is  the  first 
time  in  the  history  of  engine  build- 
ing that  an  A  1  high-grade  engine 
of  this  h.  p.  could  be  bought 
for  so  low  a  price.    Write  for 
particulars  and  price-reduc- 
ing sliding  scale  schedule. 
Wm.  Galloivay,  Pres. 
Tbe  Wm.  Galloway  Co. 

]94&CSalloway  station,    Waterloo,  Iowa 


HARTSHORN 
SHADE  ROLLERS 

Bear  the  script  name  of 

Stewart  Hartshorn  on  label. 
Get  "improved,"  no  tacks  required. 
Wood  Rollers  Tin  Rollers 


30  Days  FREE  TRIAL 

and  freight  prepaid  on  the  new  1915  "RANGER" 

bicycle.     Write  at  once  and  get  our  big  catalog  and 
special  offers  before  buying. 

iVIarveious  improvements.  Extraordinary  values  in 
our  1915  price  oflfers.  You  cannot  afford  to  buy  witliout 
getting  our  latest  propositions.  WRITE  TODAY. 

Boys,  be  a  "Rider  Agent"  and  make  oig  money  tak- 
ing orders  for  bicycles  and  supplies.    Get  our  liberal 
_    terms  on  a  sample  to  introduce  the  new  "RANGER." 
Tires,  equipment,  sundries  and  everything  in  the  bicycle 
Inp  half  usual   prices.    Auto,  and  Motorcycle  Snpplies. 

MEAD    CYCLE    CO.,      DEPT.  R-29      CHICAGO 


ELECTRIC 


HOME,  FARM,  THEATRE,  STORE  or  TOWN  LlCHTrNG  PLANTS. 

Bicycle,  Carriage,  Motorcycle,  Boat,  Aulo,  Fishing  and  Flasli 
Lights.  Engines.  Dynamos.  Water  Wheels.  Storage  Batteries.  Fan,  Sewing  Machine 
anil  Power  Motors;  Telephones.  Massage,  Ozone  and  Tattoo  Machines.  Transformers. 
Belts.  Books.  Bells.  Railways.  Charging  Rectifiers.  Novelties  and  Supplies. 
■yirVTIOKI  PICTURE  THEATRE  COMPLETE  EQUIPMENTS  Start  YOU  with 
inV  I  IVm  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  cts. 
OHIO   ELECTRIC   WORKS,    D18.    CLEVELAND,    OHIO 

200  Egg  Hatcher  gofx?  $3 

No  freisrht  to  pay.  Actual  hen  controls  everything.  No  lampa, 
no  expense,   no   costly  mistakes.     Over  600.  QUO  sold. 
Thousands  of  testimonials.     Agents  wanted.      Fr««   Catalog 
with  Special  Introductory  Offer. 
fiAXl'lUIi  UEN  U)C.  C0.1  Sta.  IL  Oept.  44,  LOS  AHGELES,  CAb 


THE  WORKER  WHO  DRINKS 
MUST  GO 

(Continued  from  page  CSS) 

effort  which  it  is  hardly  possible  to  sur- 
pass," said  the  Kaiser.  "It  is  necessary 
that  you  be  able  to  endure  continued 
heavy  strain  without  exhaustion  in  order 
to  be  fresh  for  emergencies. 

"In  the  next  great  war  nerve  power 
will  decide  the  victory.  Victory  will  lie 
with  the  nation  that  uses  the  smallest 
amount  of  alcohol." 

The  verdicts  of  the  laboratory,  of  in- 
dustry and  of  the  nation  against  alcohol 
are  the  same.  Because  it  is  a  breeder 
of  inefficiency,  it  must  go.  And, 
in  America  at  least,  the  prospect  is  that 
it  will  be  driven  out  by  hard-hearted, 
firm-fisted  industry.  The  great  god  In- 
dustry cares  not  a  rap  for  the  moral  or 
social  phases  of  the  drink  question  al- 
though the  big  men  who  are  his  directing 
forces  may  be  industrially  greatly  con- 
cerned. .Alcohol  might  trample  on  the 
garments  of  morality  and  social  rela- 
tions until  doomsday  and  it  would  not 
worry  industry,  as  such.  But  when 
alcohol  begins  to  tease  and  harass  the 
great  god's  pet  mascot,  efficiency — that 
is  quite  another  matter!  Drastic  meas- 
ures must  be  taken. 

Already  the  American  Foundrymen's 
Association  has  appointed  a  well-financed 
committee  to  campaign,  in  every  State, 
for  legislation  to  push  back  the  saloon 
from  the  doorways  of  industrial  plants !! 
That  will  not  satisfy  industry.  At  the 
end  of  five  years,  probably,  every  great 
business  will  have  united  its  forces 
against  alcohol,  and  who  knows  but 
that  at  the  end  of  ten  years  the  prediction 
of  C.  L.  Close  will  have  been  realized  and 
industry  will  have  banished  the  manu- 
facture and  sale  of  liquor  from  the 
United  States? 

Apparently  it  does  not  matter  very 
much  whether  we  want  this  to  happen 
or  not.  If  industry  wants  it,  it  will  come 
to  pass.  The  best  thing  we  can  do  is  to 
hope  that,  when  that  added  six  billion, 
saved  by  efficiency,  is  divided,  we  may 
come  in  for  a  share, 
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These  Bond  Papers 
bear  the 


Trade-Mark 
Water-Mark 

COUPON  BOND 
AGAWAM  BOND 
BANKERS  BOND 
CONTRACT  BOND 
DEBENTURE  BOND 
DERBY  BOND 
HICKORY  BOND 
INDENTURE  BOND 
JAPAN  BOND 
PERSIAN  BOND 
RIVAL  BOND 
ROMAN  BOND 
SECURITY  TRUST 

BOND 
STANDARD  BOND 
There  are  Thirty-Four 
in  all. 


"Why  Guess  at  the  Right  Quality 
of  Paper  for  that  Sales  Letter?" 

"The  Letter  itself  is  good — corking  good — but  why  not 
be  absolutely  certain  that  the  Paper  on  which  it  is  written 
will  increase,  and  not  decrease,  its  pulling  power? 

"There  is  a  certain  Bond  Paper  that  will  make  that 
Letter  most  efficient — a  specific  Quality,  Weight  and 
Color  that  will  unquestionably  increase  its  attention' value, 
and  give  us  greater  returns  per  dollar  expended. 

"Then  why  guess — why  theorize?  Let  us  know  now  exactly  what  Paper 
will  be  best  for  us  to  use." 

That  is  it  1     Why  guess  at  Paper  Efficiency  when  you  don't  have  to  ? 

In  our  Portfolio — "How  to  Buy  Business  Correspondence  Paper" — you 
wili  find  Samples  of  "EAGLE  A"  Bond  Papers  and  an  analysis  of  their 
adaptability  for  certain  Business  Uses— the  best  recommendations  and  advice 
based  on  the  practice  and  experience  of  Advertising  Men  and  other  Shrewd 
Paper  Buyers. 

I  Write  for  this  Portfolio  Today,  but  please"! 

L write    on   your    Business    Letter'Heading.  J 

AMERICAN   WRITING   PAPER  CO. 

15  MAIN  STKEET,  HOLYOKE,  MASS. 


Twenty' Nine  Mills  under  one  management  spell  economy  in  making  and  sell' 
ing.     As  a  result,  you  get  the  utmost  in  paper  quality  at  the  price  when  you  buy 


IE 


AOLeA  i^  WritiiiG 

TRADE  MARKED  W^  ^       WATER  MARKED 

rAP6RO 

Sold  by  good  printers  and  lithographers  everywhere 


^ 
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'Jiofi'i  Throw  Away 
ybvr^  WoroTTre^ 

For  over  three  years  European  motorists  have 
been  getting  from  10,000  to  lo.OtO  miles  out  of  their 
tires  by  "half-soling"  them  with  Steel  Studded 
Treads.  In  eight  months  20,000  American  motor- 
ists have  followed  their  example  and  are  savins: 
$50.  to  200.  a  year  in  tire  expense. 

We  ship  on  approval  ^:i*!\nrepay '  the 

express  and  allow  you  to  be  the  judge. 

Durable  Treads  double  the  life  of  your  tires 
and  are  sold  under  aslKned  guarantee  for  5000 
miles  without  puncture.  Applied  in  your  own 
garage  in  thirty  minutes. 

Special  Discount  tfrX'.^"oTfi*St'?h^i"m"e"nT 

direct  from  factory.    A  postal  will  get  full  in- 
forniatiou  and  sample  within  a  week.     State  size 
of  tires.    l><>n't  wait  — write  today.    Address 
nearest  factory  office. 
THE  COLORADO  TIRE  &  LEATHER  CO. 
351V  West  Austin  Ave.,  Unicago.  III.  1316  Acoma  St.,  Denver,  Colo. 

SEXOLOGY 

by  William  H    Walling.  A  M  ,  M  D 

imparts  in  a  clezur  wrholetome 

way,  in  one  volume: 

Knowledfre  n  TounB  Man  Should  Hare. 
Knonlpdfre  a  Youiib-  Hii«l)Biid  Should  Have. 
Knonlpd^e  a  Fnthi-r  Should  Have. 
Knonlrdg-n  a  Father  Should  Impart  to  Ills  9,<n. 
Medical  Knowledfre  a  Husband  Should  Have. 
Knonled^e  a  Young  Woman  Should  Have. 
e  volume,    Knowledge  a  Young  Wife  Should  Have. 
,„  .    .         Knowledge  a  Mother  Should  Have. 

Illustrated         Knowledge  a  Mother  Should  Impart  to  Her  Daughter. 
$2.00  Postpaid     Medical  Knowledge  a  Wife  Should  Ubt*. 

Write  for  "Other  People's  Opinions"  and  Tabic  of  Contents. 

PURITAN  PUB.  CO.,  770  PERRY  BUILDING,  PHILA.,  PA. 
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(jRAY  MOTORS  FOR  BOATS 


Engines  of  both  2-cycle  and  4-cycle  type* 

for  boats  of  all  sizes.     Material  and  < 

workmanship    absolutely    guaranteed.. 

We    are    largest    builders    of    2-cycleT 

marine  engines  in  the  world  and  theret 

are  over  1(»0  dealers  who  sell  Gray  En.^^ 

gines  and  give  Gray  service.    Write  to-        ,,  ,  ,^ 

day  for  our  three  valuable  books  about  Gray  Motors  and  complete 

Motor  Boata    CRAY  MOTOR  CO...  tSOa  *»»  Mitor  BIdg.,  Detroit.  Mich. 


tSUPERIOR     SINCE'  I 


Over  100,000  in  U 

Mostly  sold  through  recommendation 

For  Pernnal  De>k  or  General  Office 

It  checks  mental  calculations 

Buy  Through  Your  Stationer 

Write  for  io-Day  Trial  Offer 

T.  GANCHER  A.  A.  M.  CO. 
148  Duane  Street  New  York 


i^^GoldenGem 

I'i^l  POFITABLE         5 

r'i  Adding  Machine 


Agents  Wanted' 


and  others  whose  lead  pencil 
work  is  exacting  and  tech- 
nical endorse 


Draughtsmen 

VENUSSS 

because  they  never  vary  in  any  of  their  17  degrees,  write  clean  and 
smooth  and  may  be  used  down  to  the  last  »_,-:,-„  i  .-j  Pencil  Co 
inch.  Write  on  your  letterhead  for  Free  American  LeaO  renCII  UO. 
sample  pencil  stating  degree  desired.  213  FHth  Ave.  Hew  lerK 


$ 


5 


Will  pay  for  a  Course  in  Double  Entry  Book- 
keeping, Corporation  Cost  and  Factory  Account- 
ing, Professional  Expert  Accounting  including 
Practice  and  Theory;  Auditing,  Theory  and  Prac- 
tice; Commercial  Law  and  Accounting  Specialties. 
Executive  Publishing  Co.,  Philadelphia,  Pa. 


SONG  POEMS  WANTED 

for   publication   immediately.      Write   today. 
Co.  Studio  1055.  Washinffton.  D.  C 


We  will  com- 
pose music  to 
your  verses 
ax  d  arrange 
Write   today.      Dugdale 


THE  GREAT  GUNS 

(Continued  from  page  667) 

naval  tendency  is  toward  guns  of  smaller 
size.  It  is  significant  that  England's  pon- 
derous "Tiger",  of  twenty-eight  thousand 
tons  displacement,  has  only  six-inch  guns, 
while  most  of  the  dreadnaughts  have  a 
preponderance  of  four-inch  pieces  and 
twelve-pounders.  Three  of  the  big  Ger- 
man battleships  have  ten  fourteen-inch 
guns  each,  but  the  titanic  "K",  now  build- 
ing, has  only  elevens,  sixes,  and  threes. 
France's  big  sea  ordnance  ranges  from 
thirteen  to  eight,  preference  being  given 
to  the  twelve-inch  gun,  which  naval  ex- 
perts now  declare  to  be  the  most  effective 
for  battleships.  Our  own  navy  relies 
chiefly  upon  ordnance  of  that  size,  though 
most  of  its  battleships  combine  in  their 
batteries  many  six-inch  and  seven-inch 
guns. 

Russia  retains  the  fourteen-inch  naval 
ordnance,  her  "big  four"  being  thus 
equipped.  Turkey's  two  "Reshads"  each 
have  ten  thirteen-and-one-half-inch  guns, 
but  as  she  has  only  about  a  dozen  efficient 
warships,  any  first-class  power  could 
make  ducks  and  drakes  of  her  navy. 

The  reports  that  the  Germans  held 
their  battleships  back  in  order  to  equip 
them  with  those  forty-two-centimeter 
siege  guns  are  not  credited  by  our  navy 
men.  They*  say  that  neither  these  guns 
nor  howitzers  nor  mortars  can  be  fired 
from  a  ship  with  accuracy.  To  do  good 
work  you  must  have  a  flat  trajectory, 
while  such  guns  are  fired  at  from  twelve 
to  twenty  degrees  elevation  and  mortars 
at  forty-five  to  sixty. 

The  lesson  of  inordinate  activity  in  the 
making  of  great  guns  is  plain.  Militarism 
never  gave  a  more  remarkable  example 
of  egregious  waste.  Think  of  the 
millions  of  money  squandered  and  de- 
stroyed in  the  wholesale  use  of  such  en- 
gines of  the  Red  Folly!  What  might  be 
done  with  them  would  baffle  the  generous 
imagination  of  a  Montefiore.  Ah,  if  only 
that  gentle  Jew  had  had  the  disposition 
of  it  all !  For  how  long  a  season  might 
poverty  have  been  banished,  and  woe  and 
misery  have  been  obviated  or  allayed ! 
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C  R  E  D IT  at  Lowest  Prices 

DIAMONDS,WATCHES 


$A  A  l«n  only. this  rcKular  $7S  value,  beaatifnl 
«U>3U  genuine  Diamond  King  illuatrated  BIQ 
%JP  W"""  to  show  detail  perfection.     Terms  $5  down, 
Guaranteed!    Sensation ! ! 
Greatest  Diamond  Offers,  lowest  prices, 
easiest  credit  in  U.S.  on  all  styles  famous 
Alfred  Ware  Guarantead  Diamond  Kings 
— full-sized,    fiery    flaming,    brilliant  dia- 
monds, perfect  color  and  cut —  14  K.  Gold 
Mountings.      Scores  of  bargains,  like  rine^a 
shown  here,  in  cataloo;.  Money  back  30  days  if 
any  question.  Sent  prspaid  in  velvat  box,  Sav*  half  1 1 

FREE  CATALOG 

grains!!    30  DAY.S  FKHK  trial  all  goods.  Don't  miss  this  catalon!  Write  now, 

■■  ALFRED  WARE  COMPANY,     Dept.  90  St  Louis,  Mo 


17  Jewel   ELG 

Greatest     time  -  payment 
watch  offer.      Guarantt-ed 
ELGIN      Movement    and 
handsome    25-vear  Gold 
Strata  Case.     Terms.  $2 
•  own,  S2a  month.  KKEB 
Enirraving!!         Perfect 
limekeeper-'StunninR   to 
carry.  Ordar from  this adl 
64  pages  sensational  Diamond,  Watch, 
Jewelry,  Silverware  ami  Novelty  bar 


If  You  Like 

to  Hunt, 
Fish  or  Camp 

You  will  enjoy  the 
National  Sportsman 

MaRazine.  with  its  160  richly 
illustrated  pages,  full  to  over- 
flowing: with   interesting:  sto- 
ries and  valuable  information 
about    eruns,    fishing-tackle, 
camp-outfits  —  the  best  places 
to  go  for  fish  and   game,   and 
a  thousand  and  one  valuable 
"How  to"  hints  for    sports- 
men.   The    NATIONAL 
SPORTSMAN   ia  just  like  a 
big    camp-fire    in    the   woods 
where  thousands  of  good  fel- 
lows gather  once  a  month  and 
spin  stirring  yarns  about  their 
experiences  with    rod, 
dog,  rifle  and  gun.    All 
this  for  15c  a  copy  or 
$1.00  for  a  whole  year 
with  watch  fob. 

SPECIAL  TRIAL 
OFFER 

Send  us  ^  cts.,  stamps 
or   coin,    and    we    will 
send  you  the  National 
Sportsman    tor    three 
mouths,  also  one  of  our 
heavy  burnished  Ormolu 
Gold  Watch  Fobs  as  here 
shown,    with   seal    grain 
leather   strap  and  gold- 
plated  buckle. 

NATIONAL  SPORTSMAN,  Inc..  35  Federal  St..  Boston,  Mass. 


Get  This  Car  FREE 


And  the  Agency 

for  Your 
Territory 


2  Passenger— 4  Cylinder— Water 

Cooled— Shaft  Drive— Selecthre  Type  Transmission 

Price  $425.  Write  Now 

BEFORE  YOU  TURN  THIS  PAGE 

The  most  wonderful  offer  ever  made 

to  readers  of  this  paper.  A  Big  Advertising 
Plan  which  you  can  benefit  by  if  you  send 
in  at  once.  Don't  let  a  minute  slip.  Send  for 
details  today.  Right  Now!  Write  yourname 
and  address  plainly.  Uuiry  for  it  means  money  to  you. 

Learn  How  to  Make  $100  to  $400 

Every  Month  and  Be  Your  OWN  BOSS 

It'a  easy  and  we  will  show  you  how.  You  can 
become  an  expert  automobile  man  in  a  short 
time.  -  No  need  to  leave  home.  Jur  students 
are  coining  money  and  you  can  too  if  you  act 

immediately.  Write  today  for  Eijj  Catalog  and  all  de- 
tails. Doa'twait.  Doit  now.  Send  yourname  andfull  address. 

You  Get  a  Car  FREE  and  the  Agency 

C.  A.  Coey,  the  world's  Premier  Autoist  and 
winner  of  many  worla'a  records,  builds  this  machine 
and  makes  you  this  offer.  It's  no  get  richquick  scheme 
—so  don't  delay  writing:  today.  It's  the  most  im- 
portant thing  you  can  do  today  —  just  ask  for  details. 
C.A.COEY'S  SCHOOL  OF  MOTORING 

115  COEY  BLOO^    2010-12  Wabaah  Av*.,     CHICAGO,  ILL. 


Mail  a  Postal 
Today  for 

FREE 

Style  Book 

•with 

lOLibcral 
Samples 


To  indtice  you  to  become  acquainted  at  once  with  the  nnequaled  values  offered 
by  our  new  system  of  tailoring,  we  make  this  extraordinaty  offer.  Fine  riU 
wool  suit  in  dark  blue,  electric  bine,  black  or  gray  serge,  or  a  large  selection  of  fancy 
weaves,  tailored  to  your  individual  measure,  equal  to  suits  purchased  in  the  ordin- 
ary way  for  $20  to  ^25,  with  S4.00  Satin  Lining  included,  at  only  116.00. 

We  Guarantee  to  Please  You 

in  tailoring,  materials,  Gt  and  style  or  yon  don't  pay  na  oneceat.  We  pay  ship- 
ping  charges.  We  employ  only  hiprh  class  custom  tailon  and  oor  etyles  are 
authoritatively  correct — really  exceptional  apparel, 

iVe  Employ  No  /Igenfs— Sefl  Through  No  Oeafers 

Our  only  salesniaD  is  our  bit:  fashion  book— new  fell  and  winter  edition  just  off  the  press- 
contains  authentic  styles.  70  liberal  samples,  suite  ranirinff  in  orlce  from  $15  to  (27.60— ex- 
plains bow  we  •«¥•  you  bic  money  on  faoltleae  tailorins.    Send  XoETOar  copy  today  to 

BERNARD,  HEWITT  &  CO.,  t^STJi^i^su  Chicago 
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Fit 
vour 
hand  like 
gloves. 
From  your 
dealer,  or 
send  us 

95  cents 


"Red  Devil" 
Side  Cutter 

No.  50—8  inch 

Drop  forged. 

Tested. 

New  dentyne- 

milled 

handles. 


Catalogue  of  other  "Red  Devil"  Tools 
sent  on  request 

SMITH  &  HEMENWAY  CO. 


145  Chambers  St. 


New  York  City 


HESS^LOCKER 

"5  The  Only  Modem,Samtary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  Wood 

Never  warps,    shrinks,    nor    swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles— four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  for  illus- 
trated circular. 
The  Recessed  Steel  HESS,  911  L  Tacoma  Bldg.,  Chicago 
Medicine  Cabinet  Makers  of  Steel  Furnaces.  Free  Booklet. 

Hundreds  of  good  positions  now  open.  No  experience 
required  to  get  one  of  them.  Write  today  for  list  of 
openings  offering  opportunities  to  earn  Big  Money 
selling  goods  while  you  learn  and  testimonials  from 
hundreds  of  our  students  who  are  earning  $100  to  $500 
a  month.  Address  nearest  office.  Dept.616 
NATIONALSALESMEN'S  TRAINING  ASSOCIATION 
Chicago,  New  York,  Kansas  City.  San  Francisco 


OUR  BIGGEST 

LATHE  VALUE 

16  -  inch  Lathe  with  6  ■  foot  bed, 
$252.00;  other  sizes  at  proportion- 
ately low  prices.  Every  lathe  guar- 
anteed. Buy  your  lathe  from  us  and 
save  $50.00  or  more.  Machinery  Cata- 
log No.  76T139  sent  free  on  request. 

SEARS,  ROEBUCK  AND  CO. 

CHICAGO. 


Oecfric  Hashlight  Pistol 

Complete  with  tungsten  lamp,  andl 
battery.    Gun  metal  finish.   Handy, 
no  danger  of  fire,  neat,  clean  flash- 
light.   No  toy,  a  child  can  use  it. 
Price,  $1.2S 
With  (2)  Batteries,  $1.47 
Send  stamp  for  circular 

Agents  wanted 

THE  ALMORE  CO. 

848  Belmont  Ave.  Clilcago 


Jl1jlll^^ 

/nene  C0LLAR5 

^1  1                ^1^"^ 

'^^^■■i*' 

■  R  1  ■  iV      state  size  on  postal  and  whether  youl 
i\         "m  "^"^  collar  like  cut  or  low  turnover  ■ 

m          J  *      *  RETEK8IBLE  COLLAR  CO*           1 
^^ — JE^.'-^^  Dent.  W                               Boatom  Uau.^ 

COAXING  THE  SILKWORM'S 
PALATE 

{Continued from  page  704) 

The  silk  is  produced  from  a  semifluid 
material  which  flows  from  two  glands 
between  the  fore  legs.  These  glands 
unite  near  the  head,  and  when  the  silk 
comes  forth  it  is  apparently  a  single 
thread.  There  is  a  gummy  material 
which  glues  the  two  strands  together, 
and  which  hardens  immediately  upon 
exposure  to  the  air.  As  soon  as  the 
worm  has  begun  to  spin  its  cocoon,  it 
works  without  rest  until  the  task  is 
completed.  It  forces  the  silk  out  by 
contracting  its  body.  It  requires  about 
three  days  to  finish  the  cocoon,  and 
just  as  soon  as  the  cocoon  is  firm  it  is 
removed  and  steeped  in  a  chemical  bath. 
This  destroys  the  life  within  and  makes 
it  possible  to  retain  the  cocoons  until 
they  are  unwound. 

The  tiny  creature  within  has  care- 
fully spun  around  itself  a  continuous 
thread  which  it  takes  dexterous  hands 
to  unwind.  This  tiny  thread  is  un- 
wound only  after  the  cocoon  has  been 
steeped  in  the  chemicals  to  loosen  the 
glue  which  the  worm  used  to  attach 
the  thread  together.  If  the  worm 
within  is  not  killed  as  soon  as  the 
cocoon  is  mature  the  moth  will  cut  its 
way  through  the  end  of  the  cocoon, 
thus  rendering  the  silk  entirely  worth- 
less. 

This  work  of  unwinding  the  cocoon 
is  not  done  at  all  in  the  United  States. 
It  requires  very  deft  fingers  and  very 
cheap  labor  to  accomplish  it  at  a  profit. 
When  silk  raising  becomes  profitable 
here,  it  will  be  necessary  either  to  ship 
the  cocoons  to  the  Orient  for  unwind- 
ing or  to  bring  some  of  the  experienced 
laborers  here. 

That  silk  culture  may  become  one  of 
the  regular  industries  of  the  United 
States  is  now  quite  possible,  as  several 
new  plants  have  been  discovered  upon 
which  the  worms  will  feed,  and  it  is 
doubtless  only  a  matter  of  time  until 
the  methods  necessary  to  make  silk- 
worm culture  profitable  will  have  been 
devised. 
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Be  a  Signal  Engineer 

The  profession  of  Signal  Engineering  is  only  in  its 
infancy.  Thousands  of  men  are  needed.  At  the  present 
time,  scarcely  more  than  25":^  of  the  railroads  are 
equipped  with  automatic  electric  block  signals.  We  must 
find  more  Signal  Engineers  to  superintencl  the  installa- 
tion of  the  new  systems  and  tlie  maintenance  of  the  ones 
that  are  already  installed.  Big  money  is  being  paid.  You 
can  get  just  the  kind  of  instruction  you  need  to  hold  one 
of  the  big  jobs  in  your  own  home— during  your  spare 
time.  Send  the  coupon  now  for  the  big  new  book  on 
Signal  Engineering.  Find  out  how  you  can  be  the  boss 
and  the  man  who  gets  the  fat  pay  envelope.  Write  today. 

Earn  $2,500  a  Year 

Yes,  that  is  what  your  salary  will  be  when  you  are  a 
full  fledged  Signal  Engineer,  $2,500  a  year  to  start. 
Many  men  making  much  more  than  that.  Even  while 
you  are  learning  you  can  hold  one  of  the  positions 
under  a  Signal  Engineer  paying  you  a  handsome  salary. 
Here  is  your  opportunity.  He  the  man  who  tt-Us  the  other 
fellows  what  to  do.  Send  in  the  free  coupon  for  full  particulars. 

MORE  MEN 
NEEDED 


Railroads  are  constantly  looking 
for  competent  Signal  Engineers. 
There  are  not  enough  men  to  fill 
the  positions.  Thousands  and 
thousands  of  miles  of  track  are 
now  being  equipped  with  automatic 
signals.  More  Signal  Engineers 
are  needed  to  superintend  the 
work.  Hundreds  of  new  positions 
will  be  open.  And  ttiere  are  no 
men  to  take  them.  Electric 
Signal  Engineering  is  one  of  the 
most  fascinating  of  professions.  As 
a.  railroad  man  you  travel  frora 
coast  to  coast  without  it  costing 
you  a  penny.  You  can  be  the  man  who  knows.  You  can  be  the  man 
who  tells  the  other  fellow  what  to  do.  You  can  be  the  man  who  gets 
the  fat  pay  envelope  and  free  transportation.     Here  is  your  chance. 


TWO  BIG 
OUTHTS 


FREE 


Complete  Sigrnal  Engineer's 
Outfit  and  Complete  Drafts- 
man's Outfit  given  away  abso- 
lutely free  to  students. 
The  En(rine«r'8  Outfit  consists 
of  a  miniature  railroad  system 
of  trackSj  locomotive,  signals, 
lishts,  wires,  bell,    switches, 


etc..  etc,  'fhe  draftsman' 
outfit  is  complete,  consistinRof 
drawing  instruments. T  square, 
druwinfir  board,  triangles,  etc., 
etc.  Actual  working  instru- 
ments. On  this  great  special 
otTur  given  away  to  you  abso- 
lutely free.    Send  the  coupon. 


Send  the  FREE  Coupon  .'■„--: 
for  Big  New  Book 

/ 


>    FREE  BOOK 


Just  put  your  name  and  address  on  the 
free  coupon  and  send  it  in  to  us  at  once. 
Absolutely  no  obligations  of  any  kind.       A 
We  will  send  you  the  big  new  Signal       W 
book  absolutely  free.     Tells  you  all 
about  this  most  fascinating  profes-      ^ 

l2°56o  aiT  Thfbofk'il^f^ei^'      ^   GEKTtEMEN:  Please  send 
J2.500  class.    The  book  is  free.  ^g  absolutely  free  and  pre- 

M    paid    your    bie    new     Signal 
W   \  •     ■ 


COUPON 

Department  of 

Signaling 
Room   1231 
1810  Wilson  Ave. 
Chicago,  lU. 


Get  your  name  and  address  in 
at  once. 


book.      Also 


particulars 


of  any  kind. 


»x  ,  .      •  A     aocui   your  ereac  special   tree 

UCPartmCnt  of         .X  outfitoffer.lt  is  distinctly  nndeiv 

•  ^   stood  that  I  asstune  no  oblieatioua 

Signaling     / 

Room  1231  . 

ISlOWilsonAve.  X    """**' 
Chicago^  Add,*..  . 


Ag. Occupation. 


WHERE  MONEY 
EARNS  35 


Big  Investment 
Opportunity 


Why  not  put  your  money  where  it's  safe  abso- 
lutely, and  where  income  is  greater  than  from 
stocks  of  leading  banks?  The  average  yearly  in- 
come of  621  American  Stock  Fire  Insurance  Com- 
panies is  shown  by  statistics  to  be  3^%.  Forty-six 
of  these  companies  earned  65%%,  while  ten  of  the 
wealthy  "old  timers"  show  percentages  of  72  2-5. 
No  business  in  the  world  protects  stockholders  with 
such  legislative  bulwarks,  and  such  earnings  as 
above  appeal  to  every  wise  investor  in  the  land. 

The  European  War  has  brought 
great  changes.  Untold  millions  of 
premium  dollars  that  have  hither- 
to gone  abroad  will  now  remain 
here  to  go  as  profits  to  American  lines.  Practically 
all  the  great  foreign  concerns  have  stopped  writing 
"Surplus  line".  American  business  and  their  dis- 
comfiture is  our  golden  opportunity  and  YOURS. 
Chicago,  through  force  of  habit,  but  for  no  valid 
reason,  has  been  side-tracked  and  self-divested  of 
its  share  of  the  Insurance  It  creates.  Less  than  1% 
of  the  four  hundred  million  dollars  of  premiums 
(Chicago  and  nearby)  ever  reaches  Chicago  banks 
as  deposits.  "Lesser-light"  insurance  cities  in 
Massachusetts,  New  Jersey  and  Connecticut  have 
long  been  abnormally  prosperous  through  local 
enterprises   these  deposits  have   financed. 

The  Merchants  National  Fire 
Insurance  Co.  will  be  organized 
January  1,  1915.  It  will  be  an 
Illinois  Corporation,  and  made 
safe  by  most  stringent  laws.  Six  hundred  thousand 
dollars  (approximately)  will  be  the  capital  and 
surplus,  and  a  first  year's  business  of  three-quarters 
of  a  million  dollars  is  actually  in  sight.  Being  the 
first  big  local  company,  it  will  get  first  chance  at 
the  new  "Home  Business" — business  forced  to  be 
placed  here  to  the  extent  of  $29,000,000  In  premi- 
ums, by  withdrawal  of  foreign  concerns. 
.  The  earnings  of  the  "Merchants  National"  at  the 
outset  should  certainly  equal  the  33%  average  of 
American  companies.  What  the  ultimate  earnings 
may  be  is  convincingly  shown  in  our  literature. 
That  the  Merchants  National  will  be  a  phenomenal 
money-maker  is  a  statement  beyond  gainsaying. 
Prudent  investors  everywhere  are  invited  to  partici- 
pate In  this  great  investment  on  the  strength  of 
unquestioned    proofs. 


Merchants  National 
Fire  Insurance  Co. 


First  Issue 
Stock 


First  issue  of  stock  is  being  rapidly 
taken  by  investors  at  $25  per  share. 
This  price  will  be  raised  as  soon  as 
the  organization  is  complete,  so  act 
quickly  and  get  maximum  profits  from  your  invest- 
ment in  the  shares  of  this  new  company.  We  send 
statements  of  leading  men  which  cannot  fail  to 
convince  you. 

Look  into  this  at  once;  get  our  literature  now. 
Such  "gilt-edged",  "ground-floor"  opportunities  for 
fortune  bringing  investment  are  few  and  far  be- 
tween. 

Merchants  National  Fire  Insurance  Co. 


29  So.  La  Salle  St. 


Dept.  C 


Chicago 


LAWP 


Book 


"How  To  Acquire  A  Legal 
Training."  Wonderful  new 
correspondence  law  course. 
.^  g^  g^  60  pocket  text  books.  36 
r  *J  45  case  books.  Handsome  13 
vol.  "Library  of  American 
Law  and  Practice."  Prepared  by  great  writers  of  HAaVARD,  YALE. 
NEW  YORK,  CHICAGO.  WlSCONSl.V,  etc.  28  more  subjects,  30  more 
authors  than  any  other  course.  Post  Card  brings  big  free  book.  Write  today. 

American  Scbool  of  Correspondence 

Dept  1331,  58th  Street  and  Drexel  Ave.,  Chicago,  III. 
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This  Machine  Will  Earn 

$20  to  $50 

Daily  Profit  for  You 

Making  Cement 
Bricks  and  Biocks 

Factory  owners  are  the  biggest  money 
makers  in  America  and  this  machine  will 
place  you  in  their  ranks.  You  can  start 
with  little  capital  and  even  without  ex- 
perience. This  machine  makes  pressed 
cement  bricks  and  blocks  under  S0,000 
pounds  pressure.  No  tamping  and  easy 
work.  It  makesl.OOOblocksorlO.OOObricks 
daily.  No  burning  required.  Heady  for 
the  market  in  a  few  days'  time.    They  are  necessary  for  the 

Helm  DRY  WALL  Building  System 

This  is  the  system  that  appeals  to  builders,  contractors  and 
architects.  It  overcomes  tlie  opposition  to  concrete  because 
it  offers  absolutely  DRY  WALL  construction.  It  saves  money 
for  builders,  as  no  furring  and  lathing  are  required,  and  it 
makes  rigid  walls  and  fireproof  walls.  This  is  the  system 
\rhi(dx  is  bound  to  get  you  business  and  give  you  the  advantage 
over  all  other  products. 

$50  and  up  starts  you 

Send  for  this  FREE  Concrete  Book 

Tear  off  the  corner  coupon  right  now  before  you 
turn  the  page.     Let  this  free  book  tell  you  all  about 
this  great  opportunity  which  is  open  to  you  today.    It 
will  tell  you  all  the  details  of  ^m   ^^    bm   ^m    wmt 
this  system,  about  the  Helm      ^  HELM 

show  you  how  easy  it  is     •  r.m.  .'.p    uirS 

to  start  a  profitable  business.     It  tells  ^  t«uiLL«t,  MILH. 

how  each  product  is  made,  how  it  is      ^  Please  send  FREE  the  book 
cured  and  sold.     Write  today.     Do   y    on  concrete  and  Helm  Presses. 

it  nnw  ~ 

/ 

Address 


HELM 
BRICK  MACHINE  CO. 

13)  Mitchell  Streel 
CADILLAC,  MICH. 


Name. 


Get  the  Right 
BOLT 

To  make  permanent 
and  enduring  fasten- 
ings to  brick,  stone, 
concrete  or  other  hard 
surfaced  walls,  use 

SEBCO 

Expansion  Bolts 
Screw  Anchors 

They  grip  like  a  vise— can- 
not pull  out— and  are  pre- 
ferred by  electricians  and 
mechanics  to  all  other  fast- 
enings. "Write  for  catalog 
and  samples. 

"Sold  by  Dealers  Everywhere" 

Star  Expansion  Bolt  Co. 


147-9  Cedar  St. 


New  York 


THE  MASTER  MOVIE  MAKER 

(.Continued  from  page  732) 

"one-time"  ray  filter — one  which  called 
for  a  mere  doubling  of  the  exposure 
time.  He  tried  it  and  it  worked — worked 
to  perfection. 

The  Forest  Service  has  likewise  been 
busy  with  its  cameras  to  add  its  quota 
to  the  Government's  movie  exhibit.  An 
operator  has  recently  completed  reels 
showing-  how  the  rangers  fight  forest 
fires ;  how  they  guard  these  valuable 
tracts — and,  in  short,  every  step  in  the 
practice  of  government  supervision  of 
our  great  national  asset. 

There  are  pictures  taken  by  the  Bureau 
of  Fisheries  showing  the  wonderful 
process  of  -hatching  fish  eggs  by  artificial 
means  and  later  distributing  the  young 
"fry"  to  stock  lakes  and  ponds.  The 
films  show  the  hauling  of  great  nets  for 
the  catch  of  spawn-bearing  fish,  the  ex- 
traction of  this  spawn,  and  ten  thousand 
other  details  which  make  of  the  Bureau 
of  Fisheries  a  national  asset. 

The  Customs  Service  is  depicted  in 
every  detail — even  to  the  boarding  of  a 
suspected  ship  in  New  York  harbor. 
The  Immigration  Service  has  been  filmed 
to  impress  upon  Americans  the  nature 
of  the  great  filtration  plant  at  Ellis  Island 
through  which  the  tens  of  thousands  of 
immigrants  must  pass. 

One  sees  raw  paper  being  delivered  at 
the  new  Bureau  of  Engraving  and  Print- 
ing, and  follows  every  step  in  processing 
this  raw  material  tmtil  it  is  crisp  money 
ready  for  circulation.  The  internal 
workings  of  the  Treasury — its  giant 
vaults,  with  their  fabulous  sums  of  cash 
reserve;  its  money-washing  machine, 
which  launders  the  sordid  greenback  and 
re-issues  it  crisp  and  clean. 

There  has  been  a  film  made  of  every 
feature  of  government  activity  possessed 
of  the  slightest  interest.  The  Federal 
Bureau  of  Education,  which  has  this  film 
making  under  charge,  has  made  a  com- 
plete job  of  it.  Nothing  has  been  left 
unfilmed  which  would  make  the  average 
American  proud  of  his  Government,  his 
country,  and  his  birth. 
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Paint  Without  Oil 


Remarkable  Discovery  That  Cuts  Down  the  Cost 
of  Paint  Seventy-Five  Per  Cent. 


A  Free  Trial  Package  is  Mailed  to  Everyone  Who 
Writes. 

A.  L.  Rice,  a  prominent  manufacturer  of  Adams, 
N.  Y. ,  has  discovered  a  process  of  making  a  new 
icind  of  paint  without  the  use  of  oil.  He  calls  it 
Powdrpaint.  It  comes  in  the  form  of  a  dry  powder 
and  all  that  is  required  is  cold  water  to  make  a  paint 
weather  proof,  fire  proof  and  as  durable  as  oil  paint. 
It  adheres  to  any  surface,  wood,  stone  or  brick, 
spreads  and  looks  like  oil  paint  and  costs  about  one- 
fourth  as  much. 

Write  to  Mr.  A.  L.  Rice.  Manuf'r.,  46  North  St..  Adams. 
N.  Y.,  and  he  will  send  you  a  free  trial  packag^e,  also  color 
card  and  full  information  showing  you  how  you  can  save  a 
good  many  dollars.     Writr  to-dav. 


,E  AN  EXPERT        ^ 


'22to$30 


PERWEEie 


<^^^EZj« 


Big    pay    and    short  hours  in 
this    paying    profession.       The 
demand  for  expert  motion  pic- 
ture  operators  is  increasing  daily. 

The  American  School  of  Correspondence  will 
teach  you  to  be  an  expert  operator  in  a  few  weeks, 
without  loss  of  time.  Even  if  you  have  a  good  job 
now  it  will  pay  you  to  learn  motion  picture  operat- 
ing. Many  operators  are  making  "a  little  extra" 
in  their  spare  time — why  not  do  the  same .? 

Fill  in  the  coupon  and  we'll  send  you  our  booklet  "The 
Motion  Picture."  It  explains  our  motion  picture  course 
fully— gives  some  valuable  information  about  operating. 

American  School  of  Correspondence,  Chicago,  U.  S.  A. 


American  School  of  Correspondence,  Oiicago,  U.  S.  A. 

Please  send  me  your  Bulletin  and  advise  me  how  1  can  qualify  for 
the  posilion  marked  **X."  T.W.  1.15 


.MovinfT  Picture  Op*r 
.DrHftsman 
.Architect 

.Ruildin^rnntrnctor 
.Striictiiriil  Engineer 
.Civil  Engineer 
.Electrical  Engineer 
Elee.  Light  &  Power  Supt. 
.Master  Meehanie 
.Sanitary  Engineer 
.Steam  Engineer 
.Reclamation  Engineer 


.  Lanyer 

.Fire  insnrance  Eng*r 

Telephone  Expert 
.Automobile  Operator 
.Rook-keeper 
.Stenographer 
.Accountant 
.Cost  Accountant 
.CertTd  Public  Ace'nt 

Auditor 

Business  BTnnager 
College  Preparatory 


Name.... 
Address  , 


lAW 


BOOK 
FREE 


Read  onr  80-page  book  before  enrollinsr  for  any  law  course.  Tells  \ 
1  how  to  judge  the  claims  oS  correspondence  schools,  also  explains  the 
American  School's  simple  new  method  of  home  law  instruction.  Pre- 
pared by  56  of  America's  greatest  legal  authorities — 28  more  subjects  and 
30  more  authors  than  any  other  correspondence  law  course.  13  volume 
Law  Library,  60  Text  Books,  and  36  Case  Books  furnished  free.  Don't 
fail  to  investigate  before  taking  up  the  study  of  law.  Send  postal  today 
for  your  free  book. 

AMERICAN  SCHOOL  OF  CORRESPONDENCE 
Dept.  1231,  Drexel  Ave.  and  SSth  Street,  Chicago,  U.  S.  A. 


Special 
Offer! 

The  Burlington — the  mastei-piece  of 

watch  manufacture — 19  jewels  —  yes,  19  full 
sapphire  imported  jewels — adjusted  to  temperature, 
adjusted  to  positions,  adjiisted  to  isochronism — this 
superb  watch,    acknowledged  ^.--gSSj^^       -         , 
by  experts  to  be  the  greatest  ^S^^^^*^^  Superb 
watch  ever  manufactured—  W   ^.^AlVc      M  ^^"^ 
will  now  be  shipped  to  you  ^^J^jjaLiw    ^""""t 
direct   at   the    rock  -  bottom    Q^^tJMvt    Mono- 
price— the  rock -bottom  price  direct  i^^^f^  gram,  in 

from  1)3  —  the  same  price  that  even     f  B  any  color 

the   wholesale   jeweler   must  pay.       |_^&  you  wi»h 

Shipped  on 
Approval 


prepaid,    not   a   dollar 
down— not   a  cent  in 
advance — all  at  our 
risk  —  and    payable 
either  for   cash  or 
12.50  a  month  —  as 
you  prefer.  You 
m  list  see  the  superb 
new  B  urlington 
Watch  cases — Inlay 
Enamel  Monograms, 
Block    and    Ribbon 
Monoprams,  Diamond 
Set,    French   Art  and 
Dragon    Designs,    Etc. 


Book  of  Watch 


Designs  FREE 


^     Burlington  Watch  Co. 

Write  while  this  offer  lasts—    ^    19tii  Street  and  Marshall  Blvi 
read    this   book   and   learn   the     f    Dept  12J1  Chicago,  ilL 

reasons  for  this  remarkable  ^  Please  send  me  (without obli- 
offer  on  the  finest  watch  in  ♦  gationsand  prepaid),  yourfree 
the  world  at  the  rock-bottom  ^  book  on  watches,  with  full  ex- 
price.  Get  this  booklet  now  ^  planation  of  your  cash  or  $2  50  a 
while  this  oflfer  lasts.  /  wTt^hes?  °°  Burhngton 

Burlington  Watch  Co.  / 

Dept.    1231  ^    Name „„... 

19th  Street  and     -^ 
Marshall  Blvd., 
CHICAGO,         iF 
ILL. 


4^    Address . 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


Oppprtunit^  Columns 

Our  rate  for  classified  advertisements  of  ten  words  or  more,  name  and  address  included,  is  7  cents  a  word, 
payable  in  advance.  Advertisements  for  the  February  issue  will  be  accepted  up  to  January  6th,  but  early  receipt  of 
copy  insures  good  position  under  the  proper  classification. 

TECHNICAL  WORLD  MAGAZINE.  Drexel  Avenue  and  SSth  Street.  Chicago. 


AGENTS   WANTED 


AGENTS— 500%  PROFIT,  PKEE  SAM- 
pie  Gold  and  Silver  Sign  Letters  for  store 
ironts  and  office  windows.  Anyone  can  put 
on.  Big  demand  everywhere.  Write  today 
for  liberal  offer  to  agents.  Metallic  Letter 
Co.,  401  N.  Clark,  Chicago.  TJ.  S.  A. 

FIRST  DOZEN  FREE  TO  AGENTS; 
Men,  Women,  demonstrate  ffic  household 
article.  Quick  seller,  exclusive  territory; 
constant  repeater.  T.  W.  King,  Couders- 
port.  Pa. 

AGENTS! -SELL  the  Auto  Special  Fire 
Extinguisher.  Big  profit.  Easy  to  sell. 
Used  everywhere.  Don't  neglect  this  oppor- 
tunity. Write  today.  C.  Lt  53  Market  St., 
Portland.  Maine. 

MAKE 200%  PROFIT  selling  sheet  music 
at  5c.  a  copy.  Samples  and  plan  10c.  Music. 
5479  Dorchester,  Chicago. 

AGENT— Great  opportunity  to  be  perma- 
nent representative  largest  manufacturers 
high  grade  soaps  and  toilet  goods.  $25-$75 
weekly.  Write  for  immediateappointment. 
E.  M.  Davis  Co..  R.  161  Davis  Bldg..  Chicago. 

"ONE  DIP"  PENS  WRITE  600  WORDS 
with  one  dip  of  ink.  Sample,  5c.  Box  of 
dozen,  25c.  The  Ilitsul  Pen  Co.,  New  Haven, 
Con  Ilk 

"anybody  can  earn  %^o  weekly 

selling  our  household  and  office  specialties. 
Lake  8.  Manufacturing  Company,  Michigan 
City,  Ind. 

BIG  PROFITS  for  High  Class  Agents- 
Man  or  Woman.  Patented  Specialty,  sell- 
ing to  best  homes,  barber  shops,  hotels, 
hospitals,  etc.  Splendid  Holiday  Line.  Ex- 
cellent proposition  to  general  agents.  S.  B. 
Co.,  Dept.  T.,  2327  S.  Wabash  Ave.,  Chicago, 
III. . 

LOCAL  REPRESENTATIVE  to  sell  ar- 
ticle for  home  and  auto  owners,  inexpen- 
sive, making  quick  sales;  large  profit; 
request  plan  A-2.  Parker  Company,  Box  93, 
Waterbury,  Conn. 

WE  PAY  $80  a  month  salary  and  furnish 
rig  and  all  expenses  to  introduce  our  guar- 
anteed poultry  and  stock  powders.  Address 
Bigler  Company,  X384,  Springfield,  Illinois. 

AGENTS— New  Washing  Machine.  Won- 
derful invention.  Generates  own  power. 
Forces  Twenty  Streams  Boiling  Snds 
through  every  fibre  of  Clothes.  No  Rubbing. 
Sells  itself.  $10.00.  Free  Sample.  Geyser 
Washing  Machine  Works,  Chicago. 

BANKER'S  PAY  for  Agent's  Work.  Start- 
ing at  nine  with  nothing— quitting  at  five 
with  $50.00,  one  man's  record.  New  business 
—new  invention.  Millions  sold,  yet  just 
introduced.  Tremendous  sales  amaze  even 
old  agents.  Daily  profitsequal  week's  wages. 
Grab  8  Foot  Scraper  on  doorstep  saves 
drudgery  inside.  One  automatic  operation 
cleans  shoe.  Agents  selling  80  daily,  some 
10  an  hour.  Territory  free — worth  fortune. 
Security  Mfg.  Co..  Dept.  6.  Toledo,  O. 

WANTED— Circular  Distributors  send  lOo 
for  application  contract  Barkley's  Distrib- 
uting  Agency.  402  Blairsville,  Pennsylvania. 

AGENTS-NEW  GAS  Generating  coal  oil 
lamp.  For  homes,  stores,  lodges,  churches, 
halls.  Costs  1-10  cent  per  hour  to  operate. 
Low  priced.  $60  weekly  easily  earned.  Big 
profits.  Special  terms.  Sample  free  to 
hustlers.  KeroSafe  Lamp  Co.,  1277  West 
St..  Dayton,  Ohio. 

WANTED-AN  IDEA!  Who  can  think  of 
some  simple  thing  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys,  Dept.  324,  Washington,  D.  C. 

WANTED— In  every  town,  reliable  man 
to  distribute  circulars,  samples,  papers, 
tacit  signs,  etc.  Good  pay:  no  canvassing. 
Enclose  stamp.  Oharlea  L.  Sims,  Rose- 
bank,  N.  Y. 


AGENTS   WANTED 


AGENTS— Canvassers— YoungMen— Start 
in  business.  Manufacture  and  sell  toilet 
goods,  perfumes,  extracts,  household  spe- 
cialties, etc.  Big  profits.  Easily  made. 
Steady  income.  Write  today  for  particulars. 
p.  F.  Heasley,  Elkhart,  Ind. 


THE  BEST  PAYING  AGENCY  PROPO- 
sition  in  the  United  States.  Exclusive  ter- 
ritory gun  ninteed.  Experience  unnecessary. 
Big  money  easily  earned.  We  show  you  how. 
United  Cutlery  Company,  616  3d  St.  N.  E., 
Canton,  Ohio.  


AGENTS -War  Album.  Sells  on  sight. 
Finest  pictures.  Merrill  Field  Co.,  2839 
Burling  St.,  Chicago. 


DON'T  WASTE  YOUR  EVENINGS! 
Sell  our  attractive  brass  easel  poster  frames 
to  picture  theatres.  Bigdemand;  easysales; 
liberal  commissions.  Newman  Manufact- 
uring Company.  Cincinnati,  Ohio. 


MAIL  ORDER  BEGINNERS:  Postal 
brings  interesting  literature;  send  for  it: 
it's  free.  Josselyn,  1002  N.  Dearborn  St., 
Chicago.  


WILL  PAY  RELIABLE  MANOR 
WOMAN  $12.50  to  distribute  100  FREE  pkgs. 
Perfumed  Borax  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  218  Institute  Place,  Chicago. 


AUTOMOBILES   AND   ACCESSORIES 


USE  AN  AIR-FRICTION  1914  MODEL 
"C."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  distillate,  gasoline  or 
half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors, 
guaranteeing  definite  results  or  refund 
money.  Exclusive  county  rights.  Liberal 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Oarbure- 
^r  Co.,  Dayton,  Ohio. 


'GASOLINE  ENGINES-All  kinds.  Send 
for  List  No.  28.  Lucas  &  Son,  Bridgeport, 
Conn.  


AUTO  PARTS-SELLING  OUT  CHEAP. 
Cone  clutches,  control  levers,  brake  and 
clutch  pedals,  universal  drive  shafts,  etc. 
Otto  Konigslow  Mfg.  Co..  Cleveland.  O. 


SALESMEN -GET  OUR  PLAN  FOR 
Monogramming  Automobiles  and  Motorcy- 
cles by  transfer  method.  Very  large  profits. 
Motorists'  Accessories  Co.,  Ashland,  (). 


GARBUTT'S  Economizer  lowers  fuel 
cost  of  operation  of  automobilesand  trucks. 
Sold  on  positive  guarantee  to  give  more 
mileage  per  gallon  of  fuel  and  increase  effi- 
ciency of  motor.  Patented  June  30,  1914. 
Particulars  and  proof  free.  A.  G.  Garbutt, 
Statenville,  Ga. 

PERFECTION  FORD  STARTERS  — 
for  Ford  Cars.  Guaranteed  to  start  any 
Ford  Car  that  is  in  running  condition. 
Splendid  proposition  and  inducement  for 
state  and  county  agents.  The  Perfection 
Auto  Starter  Company,  1561T  Broadway, 
Denver.  Cojorado. 


I  CAN  GET  you  many  good  offers  for  that 
used  car  you're  anxious  to  dispose  of.  No 
obligation  whatever,  so  write  today  for  my 
sure  selling  plan.  F.  L.  Shafer,  5942  South 
Park  Ave,,  Chicago. 


BOOKS 


MATHEMATICAL  REVELATION-Any- 
one  can  work  all  Arithmetical  and  Geomet- 
rical Calculations  with  ease,  accuracy  and 
great  saving  of  figures  by  latest  method  of 
ancell  ation.  Highl  y  endorsed  by  educators. 
Acme  of  Simplicity.  145  pages.  Well  bound. 
$1.00  postpaid.  Herrick  <fe  Horton,  Publish- 
ers, Princeton,  111. 


BUSINESS  OPPORTUNITIES 


FOR  INVENTORS -Have  You  an  Idea? 
If  so,  you  should  protect  it  by  a  patent. 
Send  us  a  model  or  sketch  for  free  opinion 
as  to  patentability.  Write  for  our  Four 
Books  sent  free  to  any  address.  Victor  J. 
Evans*  Co.,  153  Ninth  St.,  Washington,  D.O. 

START  A  BUSINESS  SERVICE  for  re- 
tail merchants  in  your  town.  Particulars, 
to  adults  only,  on  request.  Geo.  R.  Knapp, 
1  Madison  Ave.,  New  York. 

CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sellers  together. 
If  you  want  to  buy,  sell  or  trade,  address 
John  B.  Wright,  successor  to  Frank  P. 
Cleveland,  1311  AdamS  Express  Bldg.,  Chi- 
cago, 111.    Established  1881. 

MAIL  ORDER  MEN-DON'T  GO  STEP 
further  without  my  proposition.  Only  one 
of  its  kind— protects  from  failure— helps  to 
success.  Harry  Foster,  Rock  Hill,  South. 
Carolina. 

NEWSPAPER  CLASSIFIED  ADVERTI- 

sing— 80-page  rate-book;  6c   exact   postage. 
Kline  Advertising  Agency,  Cleveland,  Ohio. 

ADVERTISE-In  Barkley's  Magazine.  Ic 
Word.  Barkley'i;  Magazine,  402  Blairsville, 
Pennsylvania. 

WANTED-AN  IDEA!  Who  can  think  of 
some  simple  thing  to  patent?  Protect  your 
ideas,  they  maj  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys.  Dept.  323,  Washington,  D.  C. 

m  WEEKLY  EASY.  START  CLEANING 
and  Dyeing  business,  or  learn  Candy  Mak- 
ing, small  expense,  large  profit.  I'll  tell 
you.  Matthews,  69  E.  87th  N.,  Portland, 
Oregon. 

BE  YOUR  OWN  MASTER.  Stop  wage 
slavery.  Formulas  and  instructions  for 
manufacturing  six  big  sellers,  and  lOO  busi- 
ness opportunities.  Sent  for  lOc.  H.  B. 
Essex,  Box  476,  Baltimore,  Md. 

$1.25  STARTS  YOU  in  Real  Estate  Busi- 
ness. Clear  $3  000  yearly.  Particulars  free. 
Prairie  Lily  Magazine,  702  Jessie,  Willmar, 
Minn. 

SELL  BY  MAIL  and  make  money  in  your 
spare  time.  You  can  reach  750,000  well-to-do 
buyers  of  every  known  product  through 
these  columns.  See  top  of  first  page,  this 
section,  for  full  information. 


WOULD  YOU  LIKE  TO  OWN  A  GOOD 
paying  mail  order  business?  We  have  a  line 
that  gets  repeat  orders  all  the  time.  You 
can  start  in  spare  time;  invest  a  dollar  or 
two  a  week  and  soon  own  a  nice  business  of 
your  own.  Particulars  free.  Nadico,  1655 
Belmont  Ave.,  Chicago,  III. 

INCORPORATION  protects  home  and 
private  interests  from  losses,  damage  claims 
and  attachments  incurred  in  business. 
More  important  and  costs  less  than  fire  in- 
surance. Makes  for  greater  ease  in  con- 
ducting affairs  of  a  Company.  Maine  Laws 
combine  soundness  withliberality.  Invent- 
ors especially  protected.  Procedure  simple 
and  speedy.  Give  particulars  of  your  busi- 
ness when  writing.  Interstate  Corporation 
Co.,  Hayford  Block,  Belfast,  Maine. 


WILL  PAY  RELIABLE  WOMAN  $250.00 
for  distributing '20(K)  FRKE  packages  Per- 
fumed Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  &  Co.,  '218  Institute 
Place,  Chicago. 


WANTED:  YOUNG  MAN  AS  LOCAL 
representative.  Not  canvassing.  Can  be 
worked  as  side  issue  at  first  if  so  desired. 
Excellent  future  for  the  right  man.  Give 
references.  Dudley  &  Braund  AdvertisinB 
Agency,  13attle  Creek,  Mich. 


Kindly  fiiention  Technical  World  Magazine  tvhen  writing  advertisers. 
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OPPORTUNITY  COLUMNS-Continued 


BUSINESS    OPPORTUNITIES 


MANUFACTUKKUS!  Let  us  handle  your 
lines  direct.  Cornell  &  Haxton,  Eenois 
Bldg.,  Washington,  1).  C. 


PLEASANT  spare-time  worli:  muilin^  cir- 
culars. Good  pav.  No  scheme.  Details 
free.  Home  Pub.  Society,  46  N.  12th,  Phil- 
adelphia. 

START  a  Profitable  Mail  Order  Book 
Business.  Complete  information  sent  for 
stamp.  J.  W.  Sheridan  Co.,  417  E.  151st 
St.,  New  York. 

THK  YOUNG  MAN'S  CHANCES  in 
South  and  Central  America.  A  book  an- 
alyzing business  and  professional  oppor- 
tunities. By  William  A.  lieid.  Introduction 
b^  Director  General  Barrett.  Pan  American 
I  nion.  Honorably  mentioned  by  IT.  8. 
Government.  173  pages.  $1  postpaid.  Cir- 
cular free.  Southern  Commercial  Con- 
gress. Washington,  D.  C. 


CAMERAS  AND   KODAKS 


HAVE  YOn  A  CAMERA?    WRITE  FOR 

samplesof  my  maKaziiics,  American  I'hotog- 
raphy  and  Popular  Photography,  which  tell 
you  how  to  make  better  pictures  and  earn 
money.  F.  R.  Fraprie,  679  Pope  Bldg., 
Boston. 


KORONA  CA.MERAS:  send  for  beautiful 
1914  catalogue  also  describing  Pixie  Roll 
Film  antl  Panoramic  View  Cameras.  Lenses 
of  all  kinds  and  free  booklet  entitled 
"Tele-^hotograiihy  with  a  Pancratic  'J'ele- 
phoneXens."  Gundlach-Manhattan  Opti- 
cal Co.,  8-16  Clinton  Ave.,  So.  Rochester, 
N.  Y. 

ffi  FORMULAS  for  latest  fads  in  photog- 
raphy. 2.')C.  Includes  disappearing  photos. 
Phosphorescent  photos.  Trick  pictures. 
Simple  enlarging  apparatus.  Transferring 
to  cloth,  chinaware,  etc.  Satisfaction  or 
money  back.  A.  W.  Benson,  Stewartville, 
Minn. 

ANY  FIL.M  developed.  10c.  Prints  3Vx 
5^  and  smaller,  3c.  24  hour  service.  Na- 
tional PhotoFini8hiiig0o.,Dept.  C,  Omaha, 

Neb. 


COINS   AND    STAMPS 


$1.25  EACH  paid  for  U.  8.  Flying  Eagle 
Cents  dated  lSo6.  Keep  all  money  dated  be- 
fore 1>95.  and  send  lOo  at  once  for  New  Il- 
lustrated Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  &  Co.,  Coin 
Dealers,  Box  142,  Le  Roy.  N.  Y. 

STAMPS  —  105  CHINA.  ETC.,  STAMP 
Dictionary  and  list,  2c.  BuUard,  Sta.  A4, 
Boston. 

r>0  PAID  for  Halt  Dol.,  185.3,  no  arrows; 
$5  for  1878  Halt  S.  Mint ;  $1(10  tor  1894  Dime 
8.  Mint.  Many  valuable  coins  circulating. 
Get  posted.  Send  4c.  Get  our  Illus.  Coin 
Circular.  It  may  mean  large  profits  to  you. 
Send  now.  You  have  nothing  to  lose. 
Numismatic  Bank,  Dept.  R,  Fort  Worth, 
Texas. 

ALL    FOR    30c.       A    l^c    CALIFORNIA 

fold  piece,  a  coin  premium  catalog,  a  selling 
ist,  a  Columbia  nickel,  a  lucky  seed.  C.  J. 
Carey,  New  Rochelle,  N.  Y.  Catalogs  for 
stamp. 

SELL  OR  TRADE  your  valuable  coins 
and  stamps  through  these  columns.  See 
top  of  first  page,  this  section,  for  full  in- 
formation. 

STAMPS  SENT  on  approval  at  70%  dis- 
count. References  required.  J.  Emory 
RenoU,  Hanover,  Pa. 

ENGINES   FOR    SALE 


FOR  SALE  — Several  Stationary  Gasoline 
Engines.  Send  for  description.  Lucas  St. 
Son,  Bridgeport,  Conn. 


FARM   LANDS 


VIRGINIA  FAR.MS:  Small  and  Large. 
$15  an  acre  and  up.  Eiisy  payments,  mild 
climate,  fertile  soil.  Ideal  for  fruit,  stock 
or  general  farming.  On  railroad  with  big 
markets  near-by.  Write  for  list,  maps, 
etc.  F.  La  Baume.  Agr'l  Agt..  N.  &  W  Ry., 
326  N.  &  W.  Bldg.,  Roanoke,  Va. 

CO-OPERATIVE  Colony  locating  here. 
Co-operators  invited.  FMward  Miller,  Crys- 
tal Springs,  Fla. 

TECHNICAL  WORLD  has  produced  big 
returns  for  the  country's  largest  land  deal- 
ers—why not  for  you?  An  inexpensive  "ad" 
in  these  columns  will  quickly  find  a  buyer 
for  your  projierty.  See  top  of  first  page, 
thissection,  l^orfull  information. 

RICH  FARMS  CHEAP.  Write  owners. 
Forneys,  Huntingdon,  Tenn. 


FIREARMS  WANTED 


FIREARMS  WANTED- Buy,  Sell  or  Ex- 
change all  sorts.  Stephen  Van  Rensselaer. 
Dept.  22.  West  Orange,  N.  J. 


FOR  THE   HOME 


GRANDFATHERS   CLOCK    WORKS. 

$5.00.  Slightly  shopworn,  quantity  limited, 
others  with  chimes,  all  prices;  also  several 
nice  grandfather's  cliK-k  cases,  exceptional 
biirgains.  Clock  Company,  1680  Cayuga  St., 
Philadelphia,  Pa. 


HOUSEWIVES  can  make  big  mone.v  at 
home,  selling  fruit,  nuts,  ham  and  sausage, 
preserves,  home-made  candies,  etc.,  by 
mail.  Easy  matter  to  get  customers  every- 
where through  an  "afr*  in  these  columns. 
See  top  of  first  page,  this  section,  for  full 
information. 


HELP  WANTED 


'IHOUSANDS  OP  GOVERNMENT  Life 
.T<ibs  Now  Open  to  Men  and  Women  over  18. 
$ri.")  to  Sl.V)  month.  '2(KI0  aiipointment-s  every 
month.  Common  education  sufficient.  Pull 
unnecessary.  Write  immediately  for  direc- 
tions showing  how  to  get  position.  Frank- 
lin Institute.  Dcp't  N  29,  Rochester.  N.  Y. 


IF  YOU  WRITE,  read  intelligently,  you 
can  earn  $21)00  yearly  corresponding  for 
newspai^ers.  Thirty  years  experience.  Free 
booklet  tells  how.  E.  Sisher,  Pres.  Pater- 
son,  N.  J. 


WRITERS  WANTED  AT  ONOE  TO 
se_nd  us  poems  or  melodies  for  new  songs. 
We  can  compose  music  and  arrange  for 
publication  immediately.  Dugdale  Co., 
Dept.  Z>2,  Washington.  D.  C. 


ANY  intelligent  person  may  earn  steady 
income  corresponding  for  newspapers.  Ex- 
perience unnecessary.  Address  Press  Oorre' 
spondence  Bureau.  Washington,  D.  C. 


LOCAL  eepres?:ntative  wanted 

—Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnecessary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paying  busi- 
ness without  capital  and  become  independ- 
ent tor  life.  Write  at  once  for  full  par- 
ticulars. National  Co-Operative  Realty 
Company.  L-136.  Harden  Building,  Wash- 
ington, D.  0. 


FREE  ILLUSTRATED  BOOK  tells  of 
about  SOO.OtK)  protected  positions  in  U.  8. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sure  and 
generous  pay.  lifetime  employment.  Just 
ask  for  booklet  S-2.  No  obligation.  Earl 
Hopkins,  Washington.  D.  C. 


MEN  OF  IDEAS  AND  INVENTIVE  abil- 
ity should  write  for  new  "Lists  of  Needed 
Inventions,"  "Patent  Buyers"  and  "How  to 
Get  Your  Patent  and  Your  Money."  Advice 
FREE.  Randolph  &  Co.,  Patent  Attorneys, 
Dept.  36.,  Washington,  D.  C. 


HELP  WANTED 


I  HAVE  A  CONTRACT  TO  DISTRIB- 
ute  a  million  free  packages  borax  soap 
powder.  Want  reliable  men  and  women  to 
heln.  $15  weekly.  M.  Waverly  Brown. 
730  N.  Franklin  Street.  Chicago. 


FIKE.MEN,  liRAKE.MEN,  railroads  near 
your  home,  $120.  Experience  unnecessarv. 
Send  age,  p<)stage.  Railway  Association. 
Dept.  P.25.  Brooklyn.  N.  Y. 


INSTRUCTION 


ARTIFICIAL  MARBLE.  SANITARY 
flooring,  ornamental  casting,  concrete, 
plaster,  papier-mache,  composition:  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  casting,  etc.  Making 
elastic  moulds.  Comidete  instructions  $1. 
Particulars  and  2fl0  illustratiims  free.  A 
Mahler.  117  Russell  St..  Brooklyn.  N.  Y. 

FREE  TUITION  HY  MAIL.  CmL  SER- 
vice.  normal,  academic,  business,  agricul- 
tural, English,  drawing  engineering,  real 
estate,  and  law  courses  thoroughly  taught 
by  mail.  For  "Free  Tuition  Plan'  address 
Carnegi>  College.  Rogers.  Ohio. 

20TH  CENTURY  MARVEL-Sixty  short- 
est methods  on  earth,  addition,  multiplica- 
tion, division,  interest,  fractions  like  light- 
ning. Book  $1.00.  Salesman  wanted.  H.  0. 
Meyer,  Box  777,  Houston,  Tex. 


MOULDS,  MODELS  AND  MATERIAL 
for  sale  (as  numbered  in  Mahler's  instruc- 
tions). Particulars  free.  Uoth,  45Fro8t  St.. 
Brooklyn.  N.  Y. 

GOVERNMENT  EX  A  M,I  NAjTIONS. 
Most  thorough  preparation;  $5;  returned  if 
not  appointed;  particulars  free.  American 
Civil  Service  School.  Washington.  D.  C. 


SELF  INSTRUCTION  in  steam.  ga.s, 
electrical,  mechanical  engineering,  me- 
chanical drawing,  etc.  Write  for  particu- 
lan».     Address  T.  H.  Knight.  Racine.  Wis. 

FREE-LEARN  SHOW  CARD  WRITING. 
A  Reliable  Courve  free  if  you  purchase  an 
assortment  of  Alpha  Colors  to  use  while 
practicing.  Particulars  for  stamp.  Alpha 
Color  Company,  Inc.,  Dept.  D,  1960  Broad- 
way.  New  York  City. 

BOOKKEEPING  Made  Easy  will  help  you 
in  the  study  or  teaching  of  this  subject. 
Price  '£>c.  Frank  Pilcer,  517  Omaha  Nat'l 
Bank  Bldg.,  Omaha,  Nebr. 


LITERARY 


DEBATE  OUTLINES,  ANY  SUBJECT, 
$1.  Essays,  orations,  and  special  articles 
written  to  order  on  any  subject.  John 
Arnold,  Cedar  Falls,  Iowa. 


MACHINERY 


FOB  8ALE-25  Lincoln  type  milling 
machines,  $40.00  each.  Lucas  &  Son,  Bridge- 
port. Conn. 


OLD  MACHINERY  can  be  easily  sold 
through^  these  columns.  See  top  of  first 
page,  this  section,  for  full  information. 


MANUFACTURING 


WANTED-A  SIMPLE  PATENTED  AR- 
ticle  to  manufacture,  either  of  wood,  wrot 
or  cast  iron,  heavy  sheet  metal  or  wire. 
Dow  Wire  <fe  Iron  Works,  Louisville,  Ky. 


MISCELLANEOUS 


200  VARIETIES  IRON  PUZZLES-Cat- 
alog  land  leader.  10c.  Western  Puzzle 
Works,  Sta.  2,  St.  Paul,  Minn. 


TRANSFER  PICTURES  to  china,  etc.;  no 
formulas.  Particulars.  Flynn.  286  W.  142d 
St..  New  York  City. 

GIVE  'EM  THE  "CREEPS"  with  the 
Mysterious  Skull.  Shines,  without  any 
light,  in  the  dark  I  Really  wonderful — see 
for  yourself,  10c.  Duane  P.  Bartlett,  Box 
960,  Milwaukee. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MISCELLANEOUS 


100  FINE  CALLING  cards.  50o.  Will- 
mayer.  984  Valencia,  San  Francisco. 

REAL  PHOTOS,  FOREIGN  MODELS, 
Catalog  and  samples,  10c.  De  Vitto,  5  New 
Dorp,  N.  Y. 


TRICKS,  Puzzles,  Jokes,  Magic  Goods, 
Sensational  Escapes,  and  Illusions.  Big 
catalogue  FREE.  Oaks  Magical  Co.,  Dept. 
125,  Oshkosh,  Wis. 

"SEXUAL  PHILOSOPHY,"  12e.  CLEAR, 

epecific,  authoritative,  complete.    Satisfies, 
leaches.    Fred  E.  Kaessmaun,  Lawrence, 

Mass. 

MONEY  IN  MINERALS!  Many  common 
minerals  have  market  value.  List  free. 
Mineral  specimens.  Minerals  identified 
25c.  Assays  and  chemical  analysis.  Com- 
plete course  in  Determinative  Mineralogy 
with  chemical  outfit  $15.00.  Geologist,  620 
Joplin  St.,  Joplin,  Mo. 


WANTED-AN  IDEA  !  Who  can  think  of 
some  simple  thing  to  patent  ?  Protect  your 
ideaSj  they  may  bring  you  wealth.  Write 
for  'Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys,  Dept.  325,  Washington,  I).  C. 

"UNFIRED  FOOD  and  Trophotherapv 
(Food  Cure),"  Price  $2.15.  Dr.  Drews,  1910 
North  Harding  Ave.,  Chicago,  III. 

FREE  CATALOG  of  Model  Supplies. 
Castings,  metal  specialties  on  contract. 
North  Chicago  Tool  Works,  21  Grove  Ave., 
North  Chicago,  111. 

CAOHOO-JOKE  SNEEZE  POWDER,  10c 
—  Itching  Powder,  10c  —  Sooner  Dogs  and 
Pills,  15c.  Big  Illustrated  joke  catalog  free. 
Benj.  P.  Mundy,  Box  923,  Richmond,  Va. 

CLASSIFIED  ADVERTISERS  get 
big  returns  from  our  "Opportunity  Col- 
umns." We  will  write  your  advertisement 
if  desired.  See  top  of  first  page,  this  sec- 
tion, for  full  information. 

MASTER  CONSTIPATION,  your  worst 
enem.y,  without  drugs,  injections  or  diet- 
ing. Simple,  speedy,  permanent.  Send  50c 
to-day  for  prepaid  guaranteed  treatment. 
Circulars  free.  Dr.  T.  Board,  1912  14th  St., 
Washington,  D.  C. 

LIMITED  Introductory  Offer!  Send  us 
25c  and  we  will  send  you  pair  regular  50c 
Men's  Silk  Garters.  Satisfaction  guaran- 
teed. Travellers  Garter  Co.,  154  West  131st 
Street,  New  York. 

"HEALTH"  — Edited  by  Dr.  Allen, 
£ureka  Springs,  Arkansas.    Sample  free. 

GRIND,  hone  any  blade,  2c.  Keenedge, 
Oshkosh,  Wis. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTURE  PLAYS:  $.50 
each;  all  or  spare  time;  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  3'29,  Cincinnati,  Ohio. 

I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
play  you  write  by  my  method.  Obtain  free 
booklet  "How  to  write  Photoplays.''  Elbert 
Moore,  Box  772  GG.  Chicago. 

WE  ACCEPT  photoplays  and  stories  in 
any  form;  criticise  free;  sell  on  commission. 
Quick  sales;  big  prices.  Don't  waste  money 
on  "courses,"  etc.  Write  us.  Story  Revi- 
sion Co.,  Box  88,  Smethport,  Pa. 


MOTORCYCLES  AND   ACCESSORIES 


MOTORCYCLES.  Everybody  ridesthem. 
Why  don't  you?  You're  next.  We  guarantee 
to  save  you  $25  to  $150.  Kultures,  Yaies, 
Readings.  Indians,  Excelsiors,  Thors,  Har- 
leys,  Hendersons,  Pierces.  Curtiss,  Single 
and  Twins,  $25  to  $100.00.  Tires  $4.00.  Belts 
$5.00.  Send  for  catalog.  Deninger  Cycle 
Co.,  Rochester,  N.  Y. 

MOTORCYCLE  SIDECARS  complete, 
$67.50.  Fit  any  motorcycle.  Anybody  can 
attach  them.  Send  for  circulars.  Buy  di- 
rect. National  Cycle  Accessory  Company, 
Aurora,  Illinois. 


MOTORCYCLES    AND    ACCESSORIES 


I  CAN  GET  you  many  good  offers  for  that 
used  motorcycle  you're  anxious  to  dispose 
of.  No  obligation  whatever,  so  write  today 
for  my  sure  selling  plan.  F.  L.  Shafer, 
5»t2  South  Park  Ave.,  Chicago. 


USED  MOTORCYCLES,  all  makes;  bar- 
gains.  Send  for  list.  Ward  Bros.,  212  Broad- 
way, Camden,  N.  J. 


MUSIC 


SONG  POEMS  WANTED  for  publication. 
Experience  unnecessary.  Send  us  your 
verses  or  melodies  today  or  write  for  in- 
structive booklet — it's  free.  Marks-Grold- 
smith  Co..  Dept.  35,  Washington,  D.  C. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS  FOR  SALE-Patent  Buyers  are 
invited  to  address  our  sales  department  for 
information  on  any  class  of  Patents  they 
wish  to  purchase  or  lease  on  a  royalty.  We 
have  secured  a  number  of  valuable  patents 
in  all  lines  of  invention.  Mail  Order,  De- 
partment Store  and  Household  Novelties  a 
specialty.  Victor  J.  Evans  &  Co.,  156  Ninth 
St.,  Washington,  D.C. 


A  FORTUNE  TO  THE  INVENTOR  WHO 
reads  and  heeds  it,  is  the  possible  worth  of 
the  book  we  send  for  6  cents  postage.  Write 
us  at  once.  R.  8.  &,  A.  B.  Lacey,  Dept.  O, 
Washington,  D.  0. 


PATENTS -HERBERT  JENNER,  pat- 
ent attorney  and  mechanical  expert,  606  F 
St..  Washington,  D.  O.  I  report  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 


PROTECTIVE  PATENTS  PROCURED 
promptly.  Blue  book  free.  Trademarks 
registered.  Rol>b  &  Robb,  201-208  Southern 
Building,  Washington,  D.  C. 


PATENTS -LP:STER  L.  SARGENT,  9;« 
Eye  St.,  Washington,  D.  C.  Patentees  win 
business  prizes!  My  service  is  personal  and 
specialized.  Valuable  patents  secured. 
Prompt  attention  assured.  Mark  letter 
"Personal". 


PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  &  Fuller.  Washington,  D.  0. 


0.  L.  PARKER,  Patent  Attorney,  944 
G  Street,  Washington,  D.  C.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 


"PATENTS  AND  PATENT  POSSIBIL- 
ities"  is  a  72-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  full  of  valuable  and  interesting  in- 
formation. Write  for  it  today!  It  is  FREE. 
H.  S.  Hill,  907  McLachlen  Building,  Wash- 
ington, D.  O.    


PATENTS-SEND  SKETCH  FOR  FREE 
search  and  report.  Books  on  patents  and 
book  of  reference  letters  sent  free.  John  S. 
Duffle  A  Co.,  606  F  Street,  Washington,  D.  C. 


BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  27  years 
of  personal  attention  has  procured  patents 
forsuccessful  inventorsand  manufacturers. 
Grasp  this  opportunity  to  get  the  same  ser- 
vice. Write  and  send  sketch.  Vernon  E. 
Hodges,  630  Barrister  Bldg.,  Wash..  D.  C. 


WANTED  — AN  IDEA!    WHO  CAN 

think  of  some  simple  thing  to  patent?  Pro- 
tect your  iileas,  they  may  bring  you  wealth. 
Write  for  "Needed  Inventions"  and  "Pat- 
ent Buyers."  Randolph  &  Co.,  Patent  At- 
tornevs,  Dept.  272,  Washington,  D.  C. 


PATENTS  THAT  PROTECT.  Advice  and 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  624  F 
Street,  Washington,  D.  C. 


INVENTORS:  MY  PATENT  MADE  A 
fortune.  Particulars  free.  Let  me  help. vou. 
Eiigene  Pearl,  231'  Union  Squnrc.  New  York. 

MR.  INVENTOR!  Let  me  tell  you  how 
you  can  get  big  money  for  your  parent.  Ab- 
solutely no  obligation,  so  write  for  my 
proposition  today— now!  A.  E.  Munn,  1401 
E.  57th  St.,  Chicago. 


PERSONAL 


GET  VALUABLE  MAIL.  WHOLE  year 
thirty  cents.  Paul  Cornish,  Schenectady, 
N.  Y. 


PICTURES    AND   POST   CARDS 


GIRLS  IN  SWIMMING,  REAL  PHOTOS, 

catalogue  and  set,  25c;  Dealers  write:  Nea- 
politan Pub.  Co.,  Sta.  A,  Los  Angeles,  Cal. 

FIVE  EVELYN  NESBIT  Studies,  hand 
colored,  25c.;  25  foreign  views,  25c.  0.  H. 
Durso,  25  Mulberry  St.,  N.  Y. 


POULTRY 


POULTRY  PAPER.  44-12}  page  periodi- 
cal, up  to  date,  tells  all  you  want  to  know 
al)Out  care  and  management  of  poultry,  for 
pleasure  or  profit;  fovir  months  for  10  cents. 
Poultry  Advocate,  Dept.  38,  Syracuse,  N.  Y. 


PRINTING 


SPECIAL  DESIGNED  Letterheads  for 
your  business.  Get  samples.  Agents  wanted. 
D.  Freeburn,  Hicksville,  O. 


SALESMEN    WANTED 


TRAVELING  Salesmen  Wanted— Experi- 
ence unnecessary.  Earn  big  pay  while  you 
learn  by  mail  during  spare  time,  oi^  eight 
weeks  time  required,  one  ortwo  hours  a  day. 
Steady  position,  easy  work,  hundreds  of 
good  positions  to  select  from.  Write  today 
for  free  book,  "A  Knight  of  the  Grip,"  con- 
taining full  particulars  and  testimonials 
from  hundreds  of  students  we  have  recently 
placed  in  good  positions  and  who  are  earn- 
ing $100  to  $.500  Ver  month.  Address  Dept. 
B-22,  Niitional  Salesmen  Training  Associa- 
tion. Chicago,  New  York,  Kansas  City,  San 
Francisco. 


MANUFACTURER  REQUIRES  GEN- 
eral  agents  for  patented  demand  of  centur- 
ies. Three  minute  demonstration  convinces. 
A  financial  independence  to  acceptable 
parties.  Samuel  C.  Osborn,  Masonic 
Temple,  Chicago. 


SALESMEN  — AWAKE  — Something  un- 
usually alive;  a  money-maker;  light,  easily 
carried,  big  profits,  money  every  night. 
Write  quick.  "The  Consolidated,"  Box  4, 
Kokomo,  Indiana. 


FOR    SALE 


FOB  SALE— Complete  I.  C.  S.  drafting 
course,  value  $86.50,  Including  three  text 
books.  Will  take  $50,  or  what  have  you?  W. 
Schoenke,  Hartford,  Wis. 


FIFTY- LIGHT  DYNAMO.    $55;   $5  per 
month.    Box  M,  Troy,  O.  


GOLDFISH  —  RARE,  HARDY  SPECI- 
mens.  Snails,  aquarium  plants,  artistic 
aquariums,  castles,  globes,  foods.  Cata- 
logue free.  Pioneer  Goldfish  Co.,  Racine, 
Wisconsin. 


PURE-BRED  coori-hounds,  cat-hounds, 
deer-hounds,  rabbit-hounds,  wolf  and  fox- 
hounds. Walker  and  July  strains,  trained 
and  untrained.  Ten  days'  trial  allowed.  J. 
E,  Adams,  Herrick,  111. 


TECHNICAL  BOOKS 


FOR  SALE— 10  Vol.  Cyclopedia  Architec- 
ture, Carpentry  and  Building,  8  Vol.  Civil 
Engineering,  4  Vol.  Auto.  Engineering,  2 
Vol.  Motion  Picture,  4  Vol.  Fire  Prevention 
and  Insurance.  Latest  books  on  these  sub- 
jects. Also  one  12  Vol.  Complete  Engineer- 
ing Reference  Library,  6  Vol.  Cyclopedia 
Advertising.  These  books  are  in  first  class 
condition— never  used.  Special  low  prices 
for  quick  sale.  Engineering  hand  books 
covering  every  subject.  Let  me  know  your 
wants.  Can  make  prompt  shipment.  Ad- 
dress C.  H.  W.,  care  of  Technical  World 
Magazine,  Chicago,  III. 
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OPPORTUNITY  COLUMNS— Continued 


TECHNICAL   BOOKS 

TECHNICAL   BOOKS 

TYPEWRITERS 

WORLD'S  BEST  SELF-INSTRUCTIVE 
books  — Agricultural,  Electrical,  Mechani- 

SELL OR  TRADE  your  old  technical 
books  through  these  columns.  See  top  of 
first  page,  this  section,  for  full  information. 

LARGEST  STOCK  OF  TYPEWRITERS 
in    America.     All     makes.      Underwoods, 

cal,  Chemistry,  Art,  Literature,  Sciences, 
Business,    Engineering.     Any    subject    or 

TYPEWRITERS 

prices.  $15  up— rented  anywhere— applyin-? 
rent  on  price.     Free  Trial.     Installmeiti 

language.    Lists  6c.    Mention  subject  (de- 
tails).    0.  Higene  Co.,    02441  Post  St.,  San 
Francisco. 

GUARANTEED     REMINGTON    RE- 

built.  $10.00.  Other  bargains.  Bellevue 
Mdse.  Co.,  Bellevue,  Ohio. 

payments  if  desired.  Write  for  Catalog  120. 
Typewriter  Emporium  (Estab.  1892).  34-36 
W.  Lake  St..  Chicago.  111. 

TAKES  AWAY  THE 
APPETITE   FOR   DRUGS   OR   DRINK 

Drunkenness  and  drug  using  are  nervous  diseases.  Our  scientific  treatment  restores  nerve 
cells  to  original  unpoisoned  conditions — does  not  nauseate.    No  inconvenience  experi- 
enced in  discontinuing  the  use  of  our  remedies.  Half  a  million  cured  in  thirty-five  years. 
FOR  INFORMATION   WRITE   TO   FOLLOWING   KEELEY   INSTITUTES: 


Hot  Sprlnm,  Ark.  Marlon,  Ind. 

LoK  AnKrIri.  <'ml..  Mnnih-Strniiic  llldic.  Pliilnflrld.  Ind. 

8an  Krnnri«ro.  ChI.,  DoiiKias  llld^.  Crah  Urrhard,  Ky. 

Jarh^oiiTillr,  Kla.  Portland,  nainr 

Atlania,(ia.  (irand  llapidt.  Mich..  ;»-Si  Ottawa  Arr..  N.  W. 

UwiKhl,  IIL  Columbua,  Ohio 


Oklahoma  City,  Okla. 
Philadrlphia,  Pa..  NI2  H.  Rrnad  St. 
PIttiihnrr.  Pa.,  4^l«  KKlh  Avf. 
Omaha.  »h..  Cor.  2&th  *  4'au  Sti. 
Dalla«.  Tri. 
Salt  Lakr  City,  Vlah 


Srattlo,  Waah. 
Waakrsha.  Wis. 
Winnip^fr.  Man. 
Onatrmala  City,  dual. 
H^xiro  City.  Mrxico 
London,  Kaglaad 


The  Old  World  in  Arms 

Just  out — Album  of  finest  war  pictures  and  war 
songs  of  various  nations.  Price  15c.  Obtain- 
able through  newsdealers.     Agents  wanted. 

MERRILL  PRESS 

Dept.  A,  2839  Burllne  St.  ChicaKO 


TYOUft  IDEAS 

,000  offered  for  certain 
Inventions.  B(x>k  "How  to  Obtain 
'a  Patent"  and  "What  to  Invent" 
Jeentfree.    Send  rough  sketch  for  free 
[report  as  to  patentability.     Patents  ad- 
vert i  sod  for  Bale  at  our  expense  in  Man- 
i)factur(M's'  Jmimals. 

CHANOLEE&CHANDLEE,  Patent  Atty's 
'  Est.  16  Yeais     1063  F.  St,  Washington.  0.  C 


TorcK 


Prest-O 

For  Soldering  and  Braz- 
iniS  Alumlnuin.  Steel. 
Copper  and    Brass. 

SAFE  -  ECONOMICAL  -  CONVENIENT 

This  inexpensivej^vice  supplants  the  gasoline  blow 
torch,  and  is  far  supwior  to  it  for  every  purpose.  Prcit- 
O-Torch  is  safer,  ^rer.  costs  less  to  buy  and  less  to 
operate.  Gives  WcaX  in  concentrated  flame,  does  not 
oxidize  the  niet/l  and  will  not  blow  out.  Needs  no 
pumping  up.  iniTantly  available,  no  timt  wasted  waiting 
for  gas  to  genWate.  ^i"*^ 

The  Pregib-Torch.  Style  A.  sells  for  75  cents:  Sj*le 
{ed.  $2.25.      It  can  be  attachcdiipt>oy 
Presi  O-Lite 
3r  name  of  nearest  place  where  you  ^ian]  see 
-Torch. 

THE  PREST-O-LITE  COMPANY.  Inc. 
822  Speedway Indianapolis,  Ind. 


Do  Him  a  Favor 


YOUR  Newsdealer  is  under  a  steady  expense  to  maintain  a 
store  for  your  convenience.  He  must  order  his  magazines 
in  advance  without  being  sure  of  selling  them  all.  Help  him 
by  telling  him  to  save  a  copy  of  Technical  World  Magazine  for 
you  every  month.  Thus,  you  will  do  him  a  favor  and  insure  your- 
self against  ever  missing  an  issue.  Or,  if  you  wish  to  subscribe, 
give  y^our  subscription  to  him.  He  is  authorized  to  take  it  at  the 
regular  rates. 

Technicsd  World  Magazine 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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THE 


WORLlSSWORK 

For   1915 

The  World's  Work  ^^as  made  the  greater  advance  in  its  hi^ory  since 
September,  1914,  when  it  more  than  doubled  its  circulation. 

It  has  given  its  readers  in  its  WAR  MANUALS  information  not  available  in  any 
other  single  publication. 

In  JANUARY — BELGIUM  will  be  the  feature,  presented  in  a  new  way.     There 
will  be  a  mo^  intere^ing  coUedtion  of  personal  Tories  of  war  experiences ;  sixteen  pages 
of  unusual  illu^ations,  and  a  portrait  of  King  Albert  in  full  color. 
During  the  coming  year,  The  World's  Worl^  will  be,  we  believe,  the  livelier  mag- 
azine in  the  country. 
Here  are  some  of  the  subjects : 

The  Most  Expensive  Army  in  the  World 

The  United  States  through  its  sy^em  of  pensions,  now  has  the  moA  expensive  landing  armyin  the  world. 
We  pay  $172,000,000.00  a  year  to  a  liit  of  Pensioners  that  has  been  kept  secret,  and  which  there  is 
good  reason  to  believe  is  not  altogether  an  honeft  list.  This  is  a  national  extravagance.  The  reason  it 
exists  is  a  national  scandal.  The  way  Congress  perpetuates  it  is  both.  The  World  'i  Work  is  again 
going  to  lay  this  subje<it  fairly,  frankly,  and  clearly  before  its   readers. 

The  American  Nile 

We  need  an  American  Cromer  to  make  over  the  rich  Mississippi  Valley,  as  Cromer  made  over  the 
valley  of  the  Nile — to  make  it  the  garden  spot  of  America.  Money  has  been  wasted  by  legislation, 
frittered  away  on  piecemeal  schemes,  but  we  have  failed  in  the  greatest  physical  problem  confronting  the 
nation.  The  Mississippi  levees  as  they  stand  now  represent  more  work  and  a  more  important  work  to 
the  United  States  than  the  Panama  Canal.  A  member  of  our  staff  traveled  the  Mississippi  from  Cairo 
to  the  Gulf,  and  the  Missouri  from  Kansas  City  to  St.  Louis,  getting  the  fads  of  this  great  problem. 

A  New  American  Government 

Will  Congress  and  the  adminiflration  work  together  ?  Are  we  going  to  introduce  the  budget  sy^em 
into  our  national  government  ?  Will  the  Cabinet  comprise  Congressmen  and  Senators  —  there  are 
reasons  to  believe  that  these  changes  may  happen — there  will  be  a  series  of  articles  in  The  World's  Worl^. 

A   World-Wide  Vision 

The  European  war  and  the  sudden  impetus  to  foreign  trade  have  turned  the  eyes  of  Americans  outward, 
as  never  before,  to  watch  and  share  in  world  affairs.  The  World's  Work  will  chronicle  and  interpret 
these  mighty,  new  tendencies,  and  will  keep  its  readers  informed  on  all  these  international  movements. 


Worlds  Work 

$3.00  a  year,  or  if  you  would  like  to  take  a 
trial  trip,  send  $1.00  cuid   use  this  coupon 


The  World's  Work,  Garden  City,  N.  Y. 

Gentlemen : 

I  enclose  $1.00  for  which  please  send  me 
The  World's  Work  for  six  months,  beginning 
with  January. 

Name 

Address 
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Key  to  Success 


Increase  Your  Efficiency 


The  secret  of  business  Bnd  social  suc- 
cess is  tlie  al>ility  to  remember.  I  can 
make  your  mind  an  infallible  classified 
Index  from  which  you  can  Instantly  se- 
lect thoughts,  facts,  figures,  names,  faces. 
Enables  you  to  concentrate,  develop 
self-control,  ovcrcoino  buMlifulneNS, 
think  on  your  feet,  address  an  audi- 
ence. Kasy.  Simple.  The  result  of  20 
years  experience  in  develojiing  memories 
of  thousands  of  students.  Write  today  for 
copy  of  my  l)oolc  "How  to  Itememijer" 
and  Copyrlsrlitod  Memory  Test  Tree, 
also  how  to  obtain  KKfiK  copy  of  my  t>ook 
"How  to  Speak  in  rublic." 


Henry 
Dickton, 

Principal  

Dickson  School  of  Memory,  7O6  Auditorinm  Bldg.,  Chicago,  lU. 

COPY    THIS    SKETCH 

and  let  me  see  what  you  can  do  with  it.  You  can 
earn  $20. 00  to  $125. 00  or  more  per  week,  as  illustrator 
or  cartoonist.  My  practical  system  of  personal 
individual  lessons  by  mail  will  develope  yourtalcnt. 
Fifteen  years  successful  work  for  newspapers  and 
mae^a  »ines  qualifies  me  to  teach  you.  Send  me  your 
sketch  of  President  Wilson  with  6  cents  in  stamps 
and  1  wiU  send  you  a  test  lesson  riate,  also  collec- 
tion ot  drawinvis showing;  possibilities  for  YOU. 

The  Landon  School  Sf  ?aXf.?K 

»4C.'>  Seliof  leld  J)nlldin«:,  Cleveland,  O. 


Improve  Your  Camera-Work 

by  reading 

Photo -Era  Magazine 

The  leading  photographic  monthly  for  business  or 
pleasure.  Famous  writers  and  photographers  contribute 
exclusive  features.  Superb  halftone  reproductions  illus- 
trate the  best  of  the  world's  photo-art.  Guaranteed  ad- 
vertisements.   Sample  copy  on  request. 

For  the  professional  and  advanced  amateur  there  is  a 
wealth  of  vital  interest  and  practical  assistance. 

For  the  beginner  are  provided  a  correspondence- 
department;  print-criticism;  technical  data  of  and  edi- 
torial comments  on  every  illustration;  monthly  exposure- 
table;  $26.50  in  monthly  prizes  for  photographs;  separate 
competitions  for  beginners  and  advanced  workers. 


THE  OFFER  OF  THE  YEAR 


Both  for 


$2-25 


Photo-Era,  one  year $1.50] 

Pictorial  Landscape-Photography     .      1.50  [ 

By  Paul  Lewis  Anderson  jj  qq 

"Pictorial  Landscape-Photography",  now  nearing 
completion  serially  in  Photo-Era  Magazine,  without  doubt 
constitutes  the  most  important  of  recent  contributions  to 
the  literature  of  the  camera.  There  is  no  clearer  or  more 
readable  statement  of  the  subjective  side,  subjective 
technique  and  technical  methods  of  this  modern  trend  in 
outdoor-photography;  it  is  a  book  which  every  camera- 
user  should  possess. 

Large  octavo,  7x9X  inches,  cloth-bound,  printed  on 
heavy  antique  paper  with  fourteen  superb  full-page 
plates. 

Send  all  orders,  vnth  remittance,  direct  to 

PHOTO -ERA  MAGAZINE 

382  Boylston  Street  Boston,  U.  S.  A. 


Boosting 


Technical  World  Magazine 
is  doing  yourself  a  good 
turn;  for  remember,  the 
more  readers  we  have,  the  better  magazine 
we  can  give  you  for  the  same  price.  Tell 
your  friends  about  us. 


Hei£s]GOyEChd^ 


45 


FREE 

Scholarship 


Positions 


'\ 


-x. 


Salaries:  i 

V  <..!i.!.;..,-v- :jinriv,M 


in  Mechanical  Drawing  given 

away  with  other  courses.  It's 

up  to  you  to  hew  out  your 

own  success.    Drafting  leads 

to  big  things.     You  can  fit 

yourself  during  your   spare 

hours    for   highest  positions  in    Strnctnral.  Mechanical. 

Architectural  and  Electrical  Drafting  and  Design  and  in  all 

Engineering  branches.  The  trained  man  wins.  Let  us  train 

you  by  the  "Chicago  Tech."  new.  quick  Home  Study  plan. 

Study  the  same  lessons  as  hundreds  are  studying  daily  in 

the  College,    and    under    tho 

same  instructors,  using  blue-     J|  f     a'L^" 

print  plans  of  buildings  and     *l'%    blub 

machinery    in    actual    con-        Jlt/  pbintS 

struction.     No  books  to  buy. 

no  old  book  plates  to  study  from.    In  addition  to  Free 

Scholarshiiis,  the  College  furnishes  drawing  instruments. 

blue  prints,  etc.,  free  to  each  student. 

If  yon  cannot  enter  College,  you  can  study  successfully 

at  home.     Write  us  today.     State  vrhether  College  or 

Home  Study  Courses  desired. 

Chicago  Technical  College 


i  *i5:efree 


1012  LaRe  Vlev^  BIdg. 


Chicago,  111. 


KEOIBE^VNi^Ua:aSl^ 


We  will  teach  you  by  Mall.ourj 

Easy  METHOD  OFDPAWtN&; 

'W^'^^^^r  in  your  own  Home 

w^-^.^Sr  Commercial  Artists  earn  from 

01  ^1629to^3629aweek 

FREE  Artists  Outfit 

TO  ZNROLEO  STUDENT'S. 

\  Fully  equipped  Residence  ScnooL , 

.  \MRrrE  TODAY  FOB  HANDSOME  APT  YEARhOOK 
Dept.8 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  jfive  you  any  prand  priM  —  or 
a  lot  of  free  stuff  if  you  answer  tiiis  ad.  Nor  do 
we  claim  to  make  you  rich  in  a  wrek.     But  if 

you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  can  make  money. 
send  a  copy  of  this  picture,  with  6  cents  in  stamps 
for  portfolio  of  cartoons  and  sample  lesson  plate 

and  let  us  explain. 

The  W.  L.  EVANS  SCHOOL  OF  CARTOONING 
843  Leader  BIdg.,  Cleveland,  Ohio 


T^^^  TJ*  irj*  to  Hunters  and  Trappers 

i^    *^^   W^mW^m   Fine  Taxidermy  Book  A^a«;  Free.' 32p, 
with  hundreds  ef  photos  of  mounted, 
birds  and  animals.  Learn  this  profession.  Save  your  troph- 
ies. Decorate  your  homeand  den-  Great  value  tosportsmen. 

Learn  to  Stuff  Birds  ^i^^^^^^^, 

and  robes.    Quickly  learned  by  men  and   hnvs.     Big  Profits  froi 
ppare    time.     Intensely     interesting.    INVESTIGATE!     Writa   Today  ^ 
for  Free  Book.    Only  a  few  free— so  rush.  *^ 

Northwestern  School ofTaxidermy.  1231  Elwood  Bldg.,Oniaha,Ncbi._ 


Learn  to  Draw  f;«V.^^„^S 

Many   of  our  scholars' services  arc   con- 
tracted for  before  they  complete  the  course. 

Illustrating,  Cartooning,  Designing 
are  easily  mastered  by  oursystem  of  personal 
mail  instruction.  25  years'  experience.  Cor- 
respondence and  local  school.  Send  sample 
^of  work  for  free  criticism  and  6c  stamps  for 
illtistrated  book  on  art  study. 

Artist  Outfit  FREE  to  enrolled  students 

Washington  School  of  Art 

943  F.  St.,  N.  W.  Washington,  D.  C. 
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Be  Manager 

Be   the   man  who  knows — the 

man  who  directs  and  the  man  who  gets 
the  fat  pay  envelope.  Thousands  of  positions 
are  open  in  the  Traffic  Profession.  Recent 
legislalion  and  the  Intcrsbite  Commerce  regulation 
have  made  the  Traffic  Expertoneoflheniost important 
men  in  modern  commercial  life.  Few  men  have  the 
necessary  training.  The  men  who  are  qnalilied  are 
making  big  money.  You  can  be  one  of  them  —  yes,  we 
will  i?ive  you  just  the  kind  of  training  you  need  rigrht  in  your 
own  home,  during  your  spare  time.  Send  the  coupon  and  find 
out  about  the  golden  opportunities  that  await  you. 

Traffic  Experts 

Dr9w  Big  Salaries 

From  $1,500  to  $10,000  a  year  is 
not  out  of  the  ordinary  for  a  Traffic  Man.  He 
is  the  big  man  in  modern  business.  It  frequently  hap- 
pens that  the  profitsoftlie  whole  concern  depend  upon 
his  knowledge.  No  wonder  big  firms  are  paying  big 
money  and  are  always  looking  for  men  who  have  the  practical 
trainingEUchasyoucanget.  Just  think  of  it— j/ott  can  be  one  of 
themost  important  men  in  the  firm.  The  first  step— send  coupon. 

Positions  Open! 

There  are  over  500,000  shippers  in  the  United 
States  who  need  the  services  of  Traffic  Managers.  The 
question  of  transporting  products  a  t  the  lowest  cost  has 
become  so  important  that  shippers  cannot  afford  to  get  along 
without  you.  The  railroads  need  traffic  men.  The  profession  la 
caliingf  or  you.  Jobs  are  open— big  jobs— you  cangetoneof  them. 

Send  the  Coupon 
for  New  Book 


^    Interstate 
^  Traffic  School 

Dept.  1231 
Ft.  Wayne,  Ind. 


Do  not  delay  an  instant.  Put  yourname    ^ 
and  address  in  the  coupon,  or  a  letter    ^ 

or  a  post  card  and  get  the  big  new   ^  Gentlemen :  —  Send 

free  book  that  tells  yon  about  the  ^  me  absolnteiy  free  aid 
golden  opportunities  that  await  ^  prepaid yournewbookthat 
you  in  our  profession.  No  obli-  S  telU  nie  about  the  oppor- 
pations  of  any  kind.  The  book  jT  tiinities  for  making  money 
18  free.   Send  the  coupon  now.   ^    in  the  Traffic  Profession. 


Interstate      ^ 
Traffic  School/ 

Dept.  1231 
Ft.  Wayne, 
Indiana 


/ 


^    Address,, 


Everything  The 

Boss  Knows 

about  modem  shop  methods  is  contained  in  these 
four  volumes.  No  problem  too  difficult  for  them 
to  solve.  With  this  valuable  reference  library  at 
your  elbow  you  can  act  for  yourself,  confident 
that  you  are  backed  by  the  knowledge  of  a  score 
of  experts. 

Nowadays  the  man  who  gets  the  money  is  the  man  who 
knows,  so  decide  to  get  the  knowledge  you  need  to  put 
yourself  in  this  class.  Prepare  yourself  at  home,  with 
the  aid  of  this  complete  mechanical  library,  for  a  better 
job  and  bigger  pay. 

Cyclopedia  of 

Modern  Shop  Practice 

Four  large,  handsome  volumes,  bound  in  half  red 
American  Morocco,  Gold  stamped;  2,188  pages,  7x  10 
inches ;  2,267  illustrations,  full  page  plates,  folding 
maps,  diagrams,  etc.;  hundreds  of  valuable  tables  and  for- 
mulas; carefully  cross-indexedforquick,  easy  reference. 

The  greatest  and  most  practical  work  on  Modem  Shop 
Practice.  Contains  home  study  courses  for  student,  machinist, 
or  worker  in  any  metal  or  allied  trade.  The  writorsare  men  of 
national  reputation  such  as  Howard  M.  Monroe,  B.  S.,  Editor  in 
Chief,  Dean  of  Enirineeriiigj^  Armour  Institute  of  Technology; 
Chas.  L.  Griffin.  S.  B.,  Ass't  Engineer,  The  Solvay-Process  Co.; 
Edward  R.  Markham,  M.  E.,  Consulting  Expert  in  Heat  Treat- 
ment of  Steel;  Oscar  E.  Perriso,  M.  K.,  Consulting  Mechanical 
Engineer;  John  Lord  Bacon.  Consulting  Engineer;  William  C. 
Stimpson,  Head  of  Foundry  Work  and  EorRing,  Pratt  Institute; 
Fred  W.  Turner,  IiiHtructor,  Machine  Shop  Work,  Mechanics 
Arts  High  School,  Boston. 


List  of   Chapters 


Machine -Shop  Work;  Machine  -  Shop  Management;  Tool 
Making;  Forging;  Electric  Welding;  Pattern  Making;  Metal- 
lurgy; Manufacture  of  Iron;  Foundry  Work;  Mechanical 
Drawing  ;  Mechanism ;  Sheet  Metal  Work.  A  total  of  seventeen 
hundred  and  sixty-nine  subjects  indexed. 


Sent  Absolutely  Free — Express  Prepaid 

Tlie  complete  four  volumes,  not  a  sample  volume,  will  be  sent,  express 
prepaid,  for  seven  days'  free  examination;  returnable  at  our  expense  if 
tlie  books  do  not  contain  the  information  you  want.  If  you  keep 
tliem,  pay  $2.00  seven  days  after  receipt  and  then  $2.00  a  month  until 
you  have  paid  the  special  introductory  price  of  $12.80. 

Another  Great  Free  Offer 

With  each  set  is  included  a  year's  Consulting-  Membership, value  $12.00, 
entitling  you  to  the  free  advice  of  a  corps  of  practical  shop  men.  This  will 
give  you  expert  help  in  handling-yonr  difficult  working- problems.  A  single 
problem  solved  for  you  may  be  worth  more  than  the  fiist  cost  of  the  books. 

AMERICAN  TECHNICAL  SOCIETY,  CHICAGO,  U.  S.  A. 


FREE    EXAMINATIOIV    COUPON 

American  Technical  Society,  Chicago,  II.  S.  A. 

Please  send  set  Cyclopedia  of  Modern  Shop  Practice  for  seven  days* 
free  examination.  I  will  send  $2.00  within  seven  days  and  $2.00  a  month 
until  I  have  paid  $12.80,  or  notify  you  and  hold  the  books  subject  to  your 
order.    Title  not  to  pass  until  fully  paid.  T.W    1"15 

NAME 

Addrkss 

As  I  have  had  no  previous  dealings  with  you,  I  refer  you  to 
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PROTECTED  BY  OWEN  PATENTS 

1"^  ¥^  W^  1^  f  Send  for  the  three  finest  patent  books  published  and  read  their  letters— see 
P  Iv  r..  r^  '  what  they  want!  "SUCCESSFUL  PATENTS"  — tells  how  to  proceed: 
*  A'^*-^*-^  •  "STEPPING  STONES"— contains  list  of  over  200  inventions  wanted,  the 
truth  about  prizes,  etc.;  "PATENT  PROMOTION"— tells  how  to  promote  and  sell  your  rights, 
chief  causes  of  failure,  etc.     A  simple  request  will  bring  you  all  three  books  absolutely  free. 

/  help  my  clienta  sell  their  patent*  or  dispose  of  their  applications. 
Advice  Free.  No  obligation  incurred  by  writing  me.  Manufacturing 
facilities.      I  get  you  strong  protection  or  receive  no  compensation. 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank. 

Washington.  D.  C. 
The  National  LoktileCo., 

Washington.  D.  C. 
The  Carnahan  Press. 

Washintrton.  D.  C. 
National  Kack  Co.. 

61  Hanover  St.,  Boston,  Mass. 
The  Fancher  Drugr  Co., 

Bridgeport,  111. 


The  .Antholine  Mfg.  Co.. 

Hutchinson,  Kans. 
Dickinson  Electric  &  Mfg.  Co.. 

Oscola,  Mich. 
C.  J.  Loftus  Co., 

13  Spring  Collon,  Youngstown.  O. 
The  Universal  Screen  &  Blind  Co.. 

Richmond.  Va. 
Lightning  Gun  &  Cycle  Works. 

Oklahoma  City.  Okla. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  I  will  make  a  search  of  the 
U.  S.  Patent  Office  Records  FREE  OF 
CHARGE  and  ref)ort  to  you  concern- 
ing patentability,    practicability,   etc. 


And  an  immense  number  of  others  whose  letters  are  printed  in  my  booklets. 

RICHARD  B.  OWEN,  19  OWEN  BUILDING,  WASHINGTON,  D.  C. 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  sketch  or  modol  for  search.      HiftheRt  Keferences. 
Best  Results.    Promptness  Assured. 

WATSON  E.  COLEMAN,  Patent  Lawyer 

684  F.  Street.  N.  W.  Wtutbluffton.  D.  C. 

SELL  YOUR  SERVICES  to  the  Highest  Bidder 

We  need  high  class  solicitors  and  salesmen  to  represent  a 
high  class  magazine. 

QOOD    PAY — AGREEABLE    WORK 

Write  to-day  for  full  partlcnlars 

Tecluiical  World  Vlaoazlne,  Chicago 


P^. 


T^^T  Si 


TRADE  MARKS. COPYRIGHTS 


Difficult  and  Refected  Cases  Solicited 

30  years  active  practice.     Experiencecl,  perional, 
conscientious  service.    Book  explaining  terms  free 

e:.  g.  siggers 


Box  12,  N.  U.  Building 


Washinflton.  D.  C. 


PATENTS 


C.  L.  Parker 

Formerly  Mimher  Examining 
Corps,  U.  S.  Pattnt  Office 

Patent  Lawyer 

44  McGiLL  BlDC. 

Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  Litigation 

Hnndbook  for  Inventors,  "Protecting,  Exploiting 
and  Selling  Inventions"  sent  free  upon  request. 


Wanted — New  Ideas. 


Write  for  List  of  Inventions  Wanted  by  Manu- 
facturers and  Promoters  and  Prizes  Offered  for 
Inventions  Amounting  to  $1,000,000;  also 
list  of  Patent  Buyers.  All  of  these  with 
OUR  FOUR  BOOKS  MAILED  FREE  UPON  REQUEST.  The  best  ever  iisued  for  free  diitribntion 
SEND  MODEL  OR  SKETCH  FOR  FREE  SEARCH.     PATENTS  ADVERTISED  FREE 


PATENTS 

(OPPOSITE  PATENT  OFFICE) 


SECURED    OR 
FEE  RETURNED 


Victor  J.  Evans  &  Co. 

769  NINTH  STREET  WASHINGTON,  D.  C. 


A  STTnm^.ST'TOTV  ^  When  you  are  particularly  impressed  by 
If%.  ^\J\^\3^M^^A.A.\J1.^  any  article  in  TECHNICAL  WOKLD 
MAGAZINE,  mention  it  to  those  who  might  be  interested  in  it.  C[  We  shall  always  be 
glad  to  send  a  sample  copy  to  any  of  your  friends  if  you  will  send  us  the  name  and  ad' 
dress  and  mention  the  title  of  the  article  you  wish  your  friend  to  see. 
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When  You  Ink  Your  Drawings 

why  be  satisfied  with  a  pen  that  has  to  be  refilled  constantly,  with 
a  waste  of  time  and  efPort  ?  No  reason  why  you  should,  since 
you  can  get  a  successful  fountain  pen  for  drafting — something  you 
surely  have  wanted  for  a  long  time. 

Smith's  Fountain  Drawing  Pen 

is  a  positive  success.  It  saves  time  and  ink,  and  enables  you  to  concentrate  on  your 
work  w^ithout  wasting  time  in  getting  ready.  The  reservoir  is  self-filling — has  a 
generous  capacity  (about  1000  ft.  of  line  at  one  filling),  and  best  of  all,  the  ink  will  flow 
at  exactly  the  rate  you  want,  without  clogging  up  the  feed  tube.  When  the  nibs 
need  cleaning,  a  quick-opening  device  makes  it  easy. 

The  price  is  only  ^5.00   (leather  sheath  seventy-five  cents  extra).     This  pen 
will  pay  for  itself  many  times  over  in  greater  efficiency  and  saving  of  time. 

Write  for  descriptive  circular 


Drawing  Materials 
Mathematical  and 

SURVEYINfl 

Instruments 
Measuring  Tapes 


KEUFFEL  &  ESSER  CO 


NEW  YORK 

127  FULTON  ST. 


GENERAL  OFFICE  AND    FACTORIES 

HOBOKEN,  N.J. 


CHICAGO 

ST.  LOUIS 

SAN  FRANCISCO 

MONTREAL 


Applying  the  Acid   Test  to   a  Medium 

A  period  of  depression  acts  as  an  acid  test  so  far  as  the  pulling 
power  of  an  advertising  medium  is  concerned.  When  circum- 
stances require  that  advertisers  husband  their  resources  —  they 
concentrate  on  the  known  producers  of  business. 

Keeping  this  fact  in  mind,  the  only  class  publication  showing 
a  gain  of  over  900  lines  of  advertising  is 

MODERN  MECHANICS  MAGAZINE 

(Formerly  Popular  Electricity  and  Modern  Mechanics) 

—  it's  **The  Human  Interest 
Dynamo  of  the  Magazine  Field'* 

The  reason  for  this  strong  showing  is  simply  that  it  carries  no  circulation 
dead  wood.  Its  150,000  buyers  of  known  habits  of  mind  mean  that  the 
advertiser  gets  selected  class  circulation  at  low  general  magazine  rates. 

This  is  a  time  of  conservation  in  advertising.  Get  the  most  out  of  your 
appropriation  by  concentrating  on  known  buyers,  of  known  desires  and  known 
wealth.  If  you  have  anything  to  sell  to  men,  write  for  full  statistics  about 
the  thinking  men  who  read 


MODERN  MECHANICS  MAGAZINE 


848  Reliance  Bldg. 


New  York 
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German  Silver 

Drawinglnstruineiits 

Free!! 

Yes,  I  will  give  you  this  exquisite  set  of  im- 
ported dniwiiiR  instruinents absolutely  free  and  I  will 
give  you  a  20x25  inch  drawing  board,  a  24-inch  T-square,  a  12  inch 
rule,  a  supply  of  drawing  paper,  two  triangles  and  a  French 
curve,  pencils,  erasers,  thumb  tacks,  etc.,  etc.  The  instrunientB 
come  in  a  superb  plush  lin<>d  leather  case  —  they  are  genuine 
working  instruments  and  I  don't  think  you  could  duplicate  this 
outfit  for  less  than  $15.00.  But  I  give  it  away  «b*olut«ly  fraa 
to  the  men  who  get  my  personal  instruction. 

Be  a  Draftsman! 

Draw  $125  to  $175  Per  Month 

Tliere  IS  an  nrprcnt  demand  for  ski  Med  draftsmen.  Com- 
panies are  issuing  calls  every  day  for  men  to  fill  positions  paying 
from  fl25.00  to  S  175.00  per  month.  I  will  pi  ve  you  just  the  training 
you  need  to  hold  one  of  these  big  jobs — right  in  your  own  home. 


Chief  Draftsman  I  pay  as 

Will  Instruct  You  Personally      You  Wish 

_,  .   ,  _      -^                «      ,                J        .«  I  want  ambi- 

I  am  Chief  Draftsman  of  a  large  and  well  tious  men. 

known  firm.    I  have  been  doing  the  highest  Don't   worry 

paying  expert  drafting  work  for  a  quarter  about    the 

of  a  century  and  I  know  ju^t  the  kind  of  small  charge 

training  that  is  demanded  from  men  who  Imakeformy 

get  the  big  salaries.    During  my  spare  time  instruction. 

I  will  train  a  few  ambitious  men  to  hold  big  Write  today. 

jobs,  while  they  remain  in  their  own  homes.  ^~"^~' 
You  will  getactual  work  to  do — practical   ^►■■■■■■■■■■* 

instruction  until  you  consider  yourself     ^  ffiiAff 

competent  regardless  o£  how  long  it    ^  VniCI 
takes.    Write  today  —  act  at  once.  ^      Draftsman  DobC 

Co. 
lU. 


Send  the  Coupon  >♦*  ^"^irffr'^  Equipment 

for  Biff  New  Book    >♦     D'^-  »231,   Chicago, 


for  Big  New  Book  ^ 

Send  this  coupon  or  a  let-  J^  whatsoeveV.Tlea^e  m^airvour'iraok 
ter  or  a  post  card  and  ^  "Successful  Drattsmanship"  and 
get  my.new  book.  No  >  full  particulars  of  your  liberal '-Per- 
Jf      Eonal    Instruction"  offer  to  a  few  stu- 


obligations.  Act  now. 


Chief  Draftsman  ^ 
Dobe      ^ 

**   grineer*a      J^ 

Inc.      ^ 

Div.  1231^ 
Chicago,  4^ 


dents.    It  is  understood  that  I  am  obli- 
gated in  no  way  whatever. 


♦     Name . 


III. 


j^   Addre*» . 


Ask  for  "No.  44" 

You  can  adjust  the  tension, 
of  "Yankee"  Automatic  Push 
Drill  No.  44,  to  meet  all  the 
different  conditions  when  drill- 
ing in  hard  or  soft  woods,  or 
when  using  large  or  small  drills. 
Just  push  back  a  little  bolt,  then 
turn  the  cap  on 
handle,  for  more  or 
less    tension,    a 

needed.  Like 

this—  #' 


e 


No.  44  saves  drill 
points,  makes 
quicker,  easier  working,  and 
does  a  cleaner  job.  Drill  points 
always  accurately  aligned. 
Eight  drill  points 
•jV'  to  l^"  in  diam- 
eter supplied  with 
this  drill,  contained  in 
magazine  in  handle, 
the  cap  of  which  opens 
upward;  drills  won't 
spill  out  when  chang- 
ing them.     This 

"Yankee" 

Automatic  Push  Drill 

No.  44  — Price,  $1.75 

Handsomely  finished  in  polished  nickel 
plate,  every  part  machined  and  surfaced 
with  "Yankee"  care  for  details  that 
makes  every  tool  of  this  line  so  perfect  in 
operation. 

Your  Dealer  Can  Supply  Yon 

Write  for  "'Yankee^  Tool  Book''''  Free 
for  Mechanics  and  householder; 
"'Yankee^    Tools  in    the    Garage"    for 


Motorists. 


NORTH  BROS.  MFG.  CO.,  Philadelpbia 


'YANKEE"  TOOLS 
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BOOK 
FREE 


Don^t  Consider  Enrolling  in  Any 
Law  Course  Until  You  Have  Read 
This  Book  from  Cover  to  Cover! 

EXPLAINS  all  about  wonderful  new  system  of  correspondence  law  instructioil. 
How  to  eliminate  all  possibility  of  failure.  Shows  exactly  how  to  go  about  it  to 
get  the  kind  of  legal  training  that  leads  to  big  success.  Worth  its  weight  in  gold 
to  any  man  even  remotely  considering  the  study  of  law  as  a  profession  or  as  an  aid  to 
business.    Mail  coupon  at  once  for  your  free  copy. 

New  Course  —  New  Text  —  New  Method 


60  handy  pocket  size  law  volumes  yoiirs  with  this 
great  new  law  course.  The  ONLY  complete  series  of 
law  text  books  EVER  PREPARED  ESPECIALLY 
FOR  CORRESPONDENCE  INSTRUCTION. 
Written  for  the  American  School  of  Correspondence 
by66  of  America's  greatestlegal  authorities,  includ- 
ing deans  and  professors  in  leading  resident  univer- 
sity law  schools,  judges  of  federal  and  state  courts, 


and  prominent  practicing  attorneys.  HARVARD, 
YALE,  PENNSYLVANIA,  CHICAGO,  WIS- 
CONSIN, ILLINOIS,  MICHIGAN,  and  other 
great  universities  have  contributed  to  this  wonder- 
ful aggregation  of  legal  talent.  No  other  corre- 
spondence school  use  these  remarkable  law  texts. 
No  other  school  can  supply  them.  Far  superior  to 
studying  from  a  "Law  Library"  or  "Cyclopedia  of 
Law"  intended  for  reference  purposes  only. 


America's  Newest  and  Best  Correspondence  Law  Course 

The  last  word  in  American  Law  and  Practice.  Everything  right  down  to  date.  Every  branch  of  the  law 
thoroughly  covered.  Stripped  of  all  useless  technicalities.  Written  in  plain,  simple,  easily  understood 
language.  All  legal  terms  thoroughly  explained  and  made  perfectly 
clear.  100%  efiiciency  in  law  instruction.  Our  simple  method  makes 
it  easy  for  you  to  get  ALL  the  knowledge  contained  in  the  complete 
course.  Not  half  nor  three-quarters,  but  ALL.  Handy  pocket  size  text 
books  enable  you  to  study  underany  and  all  conditions.  You  can  nave  your 
lesson  always  in  your  pocket — with  you  at  all  times — and  take  advantage  of 
every  spare  moment.  Saves  time  and  means  quicker  admission  to  the  bar. 
Handsome  13  volume  "Library  of  American  Law  and  Practice"  and  36  Case 
Books  furnished  every  student.  The  most  complete  and  practical  correspond- 
ence law  course  ever  devised. 

World's  Greatest  Correspondence 

Scl      " 


>1-|I1I^1  Fot  seventeen  years  the  American  School  of 
'**'^'-'*  Correspondence  has  stood  at  the  head  of  all 
non-resident  educational  institutions.  The  only  correspond- 
ence school  in  the  United  States  chartered  solely  as  an  edu- 
cational institution  for  the  benefit  of  its  students,  not  as  a 
commercial  enterprise  for  the  benefit  of  stockholders.  En- 
joys the  proud  distinction  of  having  graduated  a  higher  per- 
centage of  its  students  than  any  other  correspondence  school 
in  the  world.    Positively  the  best  school  for  YOU. 

Mail  the  Coupon  Today! 

For  Special  Law  Book,  "How  to  Acquire  a  Legal  Training". 
Send  for  it  today.  Get  full  particulars^  regarding  this  great 
course  at  once.  Be  sure  of  success.  Fill  in  the  coupon  and 
mail  it  today.    Better  do  it  RIGHT  NOWI 


FREE  BOOK  COUPON 


American  School  of  Correspondence 

SSth  St.  and  Drexel  Ave.,  Chicago.  U.  S.  A. 

Gentlemen; — Please  send  me  your  FREE  Law  Book,  "How  to 
Acquire  a  Legal  Training",  and  full  particulars  regarding  your  won- 
derful new  system  of  correspondence  law  instruction.  T.w.  i-is 

Name 

Address 


American  School  |  "^ 1 

^jLof  Cotrespondencc  ChicagaUSA*    I         ^ ^ ?.J 
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NEW  INTERNAnONAL 
ENCYCLOPAEDIA 


SECOND  EDITION 


Dodd.Mcad&Co, 


Publisher.s 


Editors 

of  the 
Second  Edition 


FRANK  MOORE  COLBY,  M.  A. 

TALCOTT  WILLIAMS,  LL.D.,  L.H.D,  Lltt.  D. 

Director,  School  of  Journalism,  Columbia  Uuiversity 


Fir^  Authority  Regarding  War 
Fir^  with  Fadls  Regarding  Peace 
and  Fir^  and  Mo^  Consulted  in 
Libraries,  Schools  and  Colleges 

The  deep-rooted  causes  of  the  war  are  presented  in  this  Encyclopaedia.  Each  article  is  written  with  an 
interest,  clearness,  authority  and  conciseness  unparalleled  in  any  other  reference  book.  This  revision 
will  chronicle  the  actual  facts  of  the  war;  it  will  contain  new  maps  of  the  countries  involved,  a  descrip- 
tion of  the  most  recent  engines  of  war,  biographies  of  leaders  in  this  greatest  of  tragedies,  and  a  record 
of  the  effects  of  the  war  upon  belligerent  and  neutral  nations.  It  presents  latest  information  regarding 
different  countries,  which  facts  are  valuable  to  manufacturers  or  business  men  seeking  a  market  for 
American  goods. 

It  is  only  possible  to  present  this  mass  of  important  facts  because  the 
New  International  Encyclopaedia  is  being  revised  and  published  NOW 


RE-WRITTEN 


REVISED 


It  will  contain  30,000  MORE  ARTICLES 
than  any   other    standard  encyclopeedia 

No  other  encyclopaedia  can  give  you  as  late  and 
satisfactory  information.  If  you  would  have  at 
hand  a  reference  book  which  will  meet  your  require- 
ments, you  should  buy  the  New  International,  Sec- 
ond Edition.  It  can  be  ordered  now  at  a  special 
introductory  price;  an  early  advance  is  positively 
certain.  Our  small  monthly  payment  plan  brings  it 
within  reach  of  everyone. 

The  New  International  Encyclopaedia,  in  its  first  edition, 
was  the  highest  authority  in  all  important  educational  insti- 
tutions and  public  libraries  in  this  country. 
In  its  Second  Edition,  nearly  1000  public  libraries  ordered 
the  work  when  announced,  many  purchasing  before  a  single 
page  was  printed. 

24  Volumes  80,000  Articles  20.00*  Pa^es 

New  Maps         New  Illustrations  New  Type 

The  strictly  alphabetical  arrangement  of  the  Encyclopwedia, 
together  with  its  cross-reference  system,  enables  the  reader 
Quickly  to  consult  every  subject  in  the  Encyclopaedia  which 
directly  or  indirectly  pertains  to  the  one  he  is  investigating. 
An  extra  volume,  "Courses  of  Reading  and  Study,"  will  di- 
rect you  in  your  reading  on  any  subject  you  wish  to  consult. 
Special  attention  is  being  given  to  making  as  nearly  com- 
plete as  iK>ssible  the  bibliography  attached  to  each  article, 
thus  directing  the  reader  in  bis  investigation  beyond  tbe 
Encyclopaedia. 


GREATLY  ENLARGED 

It  Is  printed  on  a  thin  paper  made  especially  for  this  revision 
— light,  opaque,  strong,  and  that  won't  crumple. 
We  have  also  a  special  edition  for  libraries,  printed 
on  regular  book  paper,  bound  in  Library  Buck- 
ram, practically  in  accordance  with  specifica- 
tions of  the  American   Library  Association. 

MAIL  THE    COUPON    TODAY 

for  details  of  the  scope  of  the  work, 
present   low   price,  liberal  terms  of  Q 

O  .•• 

J"/ 

which  each  sulwcriber  to  the  ^ . 


payment  and  the  very  useful 

Free  Research  Bureau 


<v/ 


Dodd,  Mead 
&  Company 
Publishers 

449  Fourth  Ave. 

New  York  City 


Second  Edition  may,  with- 
out expense,  freely  con-  V''^ 
suit  on  any  subject  of        -K  .••*' 

interest    found     in  ''P/*       c^_j  __*„ii  :„*„-~,o»i/,n 

reading  or  conver-  O  ..•'       ^!*"^:™* '"" '"'°S**'°3 

sntinn  J^/  regardmg     your     Second 

^*"°°-  J^/        Edition  of  the  New  Inter- 

Oodd,  Mead  &Co.  ~/'         national  Encyclopaedia,  with 

Publishers  A,  /         details  of  special  price,  etc. 

449                 '^  ••' 
Fourth  Ave.        ©/         Name  

New  York      v 

^/  Bus.  Address.. 


Occupation . 


Residence. 


State 
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What  Clarkson 

is  Doing  for 
the  Book  Buyer 


IN  several  hundred  thonsand  Libraries 
in  the  homes  of  people  in  every  walk 
of  life  —  from  the  day  laborer  to  tho 
college  professor  and   high  government 
official,  from  the  persons  who  buy  a  few 
books  of  popular  fiction  to  the  persons 
—  who  pride  themselves  on  having  the  com- 

plete workd  of  all  the  standard  authors  in  De  Luxe  Editions 
art.jtically  printed  and  bound— almost  every  book  was  bought 
from  me.  WHY7  Because,  I  have  no  agents  and  sell  you  Just 
the  books  you  want  — all  new  — many  at  a  saving  of  from  SO 
to  90  per  eent  —  you  examine  the  books  in  your  own  home  for 
five  days  before  paying  for  them.  If  not  satisfied,  return  them  at 
my  expans*— an4— owe  me  nothlns. 

Sample  Prices: 


Tbeir  TeBterdajrs,  S6e 
Winning  of  Barbara 
Worth,  S6e 

Callinsof  Dan  Hat- 
thews,  S6e 

Library  of  Oratory,  .16 

Tola.  ,pubItsher'Bpnce 
$16— my  price  $4.76 


Shakespeare, 40  vol.  full 
flexible  Morocco,  lar- 
gest type:  best  notes 
of  a  n  y  Shakespeare 
published,  publisher's 
price  {96,  my  price  $24 

Messages  and  Papers 
of  the  Southern  Con- 
federacy,3-4  Morocco, 
publisher's  price  $16 
~my  price  98c 


Home  Library,  8  vols, 
cloth. publisher'sprice 
$4— my  price  86c 

Wild  Animals  of  North 
America,  publisher's 
price  $3  —  my  price 
46e 

Orations,  Addressesand 
Club  Essays,  pub- 
lisher's price  $1.60  — 
my  price  42c 


Here  are  De  Luxe  Editions.  Morocco  bound,  complete  works,  many  of  them 
Bt  less  than  25  cents  on  the  dollar.  Huso,  KipUDK.  Foe,  Eliot.  Oickens, 
Thackeray,  Scott  and  scores  of  others. 

Get  My  Big,  New  Catalogue 

Hy  new  eataloff,  sent  free  for  the  askin?,  tells  you  how  to  sav*  SO  to  90  p«r 
cont  on  thousands  of  books.  It  is  a  course  in  literature,  eiving  nationalitiea, 
date  of  birth  and  death  of  authors,  the  author's  hfe  and  standins  in  litera- 
tore.  etc.  Hundreds  of  seta  and  thousands  of  sinorle  volumes  listed. 
I  sell  more  books  direct  to  the  booklover  —  the  individual  reader  —  the  rich 
man  who  insists  "pon  his  dollar's  worth  —  the  man  who  watches  his  pennies 
--  and  soil  thsm  for  less  monoy  —  than  any  other  man  in  America.  Every 
book  new  and  fresh,  and  suarsntood  to  please  you  —  yoo  to  be  the  judsre 
I  do  not  quibble  ana  would  rather  have  a  book  or  set  of  books  retuniea  at 
ni7  expense  than  to  have  a  dissatisfied  customer. 

'  David  B.  Clarkson,  The  Book  Broker 

252  Clarkson  Building  Chicago,  Illinois 


If  You  Like 

to  Hunt, 
Fisli  or  Camp 

You  will  enjoy  the 
National  Sportsman 

Magazine,  with  its  160  richly 
illustrated  pages,  full  to  over- 
flowing: with  interesting  sto- 
ries and  valuable  information 
about   guns,    fishing-tackle, 
camp-outfits  —  the  best  places 
to  go  for  fish  and  game,  and 
a  thousand  and  one  valuable 
"How  to"  hints  for   sports- 
men.   The    NATIONAL 
SPORTSMAN  is  just  like  a 
big    camp-fire   in   the  woods 
where  thousands  of  good  fel- 
s  gather  once  a  month  and 
stirring  yarns  about  their 
experiences  with  rod, 
dog,  rifle  and  gun.   All 
this  for  15c  a  copy  or 
$1.00  for  a  whole  year 
with  watch  fob. 

SPECIAL  TRIAL 
OFFER 

Send  us  25  cts.,  stamps 

or  ooin,   and   we   will 

send  you  the  National 

Sportsman    for    three 

months,  also  one  of  our 

heavy  burnished  Ormolu 

Gold  Watch  Fobs  as  here 

shown,    with  seal   grain 

leather  strap  and  gold- 

plated  buckle. 

NATIONAL  SPORTSMAN,  Inc..  35  Federal  St..  Boston.  Mass. 


DRAWING  UBRARY  FREE 


Get  the  $20.00  Cyclopedia  of  Drawing  shown  below  ab- 
solutely free.  The  only  work  which  thoroughly  covers 
MECHANICAL,  STRUCTURAL  and  ARCHITECTURAL 
DRAFTING.  Have  these  books  handy  for  reference  at 
all  times— they  answer  all  questions  authoritatively  and 
promptly.  Just  think  of  it — four  big  volumes  bound  in  half 
red  morocco,  gold  stamped,  1,720  pages,  7x10  inches,  1,037 
illustrations,  page  plates,  diagrams,  designs,  etf .,  furn- 
ished free,  if  you  enroll  now  for  our  easy  drafting  course. 

Drafting  Outfit  at  Cost 

This  Draftsman's  Outfit  consists  of  imported  drawing 
instruments  in  morocco  case;  20x25  inch  drawing  board; 
ebony  lined  mahogany  T-square;  transparent  triangles; 
protractor;  French  curve;  triangular  scale;  ink;  pencil; 
erasers;  shield;  pencil  pointer;  drawing  paper  and  thumb- 
tacks. Instruments  made  by  largest  and  most  reliable 
manufacturer  and  guaranteed  accurate.  The  complete 
outfit,  offered  by  many  dealers  at  from  $15  to  $18,  will  be 
furnished  you  at  $6.40  per  set. 

Earn  $100  to  $250  a  month 


Draftsmen  earn  from  $100  to  $250  per  month.  The  work 
is  pleasant  and  the  hours  short — it  is  the  only  profession 
where  the  demand  exceeds  the  supply.  Learn  drafting — 
the  foundation  of  all  engineering  professions— in  your 
own  home  and  without  giving  up  your  work.  Our  new, 
practical  method  will  make  you  an  expert  draftsman  in  a 
short  time.  Enroll  now  on  this  big  free  ofiEei^-prepare 
yourself  in  your  spare 
time  to  enter  this  well 
paying  profession. 


Seize  Your 
Opportunity 

Fill  in  and  mail  the  I 
coupon  today  —  nowll 
Let  us  tell  youhoweasyl 
it  is  to  fit  yourself  feral 
big  job  and  big  pay  as  a  I 
draftsman.  K  e  m  e  m  - 1 
bar,  we  furnish  a  high  I 
grade  draftsman's  out- 1 
fit  at  cost,  and  send  you  I 
a  $2')  reference  work! 
absolutely  free  when  I 
you  enroll.  Isn't  this| 
worth  investigating? 

AMERICAN    SCHOOLl 

of  correspondence! 

CHICAGO,  U.  S.  A. 


mmm  laortDW    riot-tofA  criioptci- 


i' Free  Otter  Coupon 


American  School  of  Corre- 
spondence. Chicago,  U.  S.  A. 

Please  send  me  full  information 

about  the  course  checked  below, 

also  further  particulars  regardinu 

the  library  sent  FREE  and  the 

outfit  furnished  at  cost  with  this 

course.  T.W.  2-lS 

. . .  .Heehanleal  Itraf  tine 

...  .Stmetar*!  Draftlnr 

. . . .  Areblteetaral  Drattlngr 


NAME. 

Address 
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The  Postal  Life  is  the  Company 
of  Safety  and  of  Saving 

A  FINE  feature  in  the  growth  of  the  Postal  Life  Insurance  Company  is  the  friendliness 
expressed   in   daily  letters  from  satisfied  policyholders — the  Company's  best  asset. 
Postal  policyholders  are  friendly  because  they  are  satisfied,  and  they  are  satis- 
fied because  they  know  that  the  Company — their  Company — is  safe,  and  also  that  it 
saves  them  money. 


Safety 


Saving 


The  Postal  is  safe  because  it  sets 
aside  the  full  reserves  required  by 
law  and  necessary  for  the  payment 
of  all  policy-claims,  now  and 
in  the  future. 


In  addition  to  this  legal  reserve — 

now  more  than  $9,000,000,  invest- 
ed in  interest-bearing  securities— 
the  Postal  carries  a  surplus  and 
has  ample  funds  at  interest  in 
leading;  banks,  and  a  special 
deposit  of  $100,000.00  with  the 
State  of  New  York,  where  the 
Company  is  chartered. 

Though  less  than  ten  years  old,  it 
now  pays — and  promptly— more 
than  a  million  dollars  a  year 

to  beneficiaries  throughout  the 
Union  and  elsewhere,  under  poli- 
cies issued  through  the  Company's 
direct  non-agency  method  of  doing 
business  and  under  those  assumed 
in  its  reinsurances. 


Its 


Net  Cost  Low  in  the 

POSTAL   LIFE 

because 
1st.  Commission  Divi- 
dends corresi>onding  to  what 
other  companies  pay  their 
agents,  less  a  moderate  adver- 
tising charge,  go  to  policyhold- 
ers the  first  year. 
2d.  Renewal  -  Commis- 
sion Dividends  and  Office- 
Expense  Savings  covered  by 
the 


tiuaranteed  dividends,  go  to 
Policylioldcrs  in  subsequent 
years. 

3rd.  Beginning  at  the  close  of 
the  second  year,  the  Usual 
contingent  policy-dividends, 
based  on  the  Company's  earn- 
ings, still  furtlier  reduce  the  cost 

each  vear  after  the  first. 


The  Postal  Life  saves  for 
policyholders  through  its  eco- 
nomical management.  The 
scientific  application  of  hygienic 
principles  through  its  Health 
Bureau  also  prolongs  the  average 
life  of  its  policyholders,  resulting 
in  decisive  savings  in  mortality. 

It  is  the  only  American  Company 
that  does  not  employ  agents, 
but  gives  its  policyholders  the 
benefit  of  the  savings  from 
commissions  that  other  compa- 
nies pay  their  agents — the  first 
year  and  every  other  during  the 
premium-paying  period. 

By  doing  business  direct  with  the 
insuring  public  through  advertising 
and  correspondence,  the  Postal 
Life  does  away  with  nu- 
merous branch  offices  through- 
out the  country  and  various  un- 
necessary State  requirements 
— two  very  important  savings. 


The  Postal  is  thus  not  only   legally  and  scientifically  safe,  but  it  is 
made  doubly  safe  because  it  saves  where  other  companies  must  spend. 

Find  Out  What   You  Can  Save 


It  will 


3= 

Q  STRONG  POSTAL  POINTS 
I 


pay  you  to  write  to-day  for  the  Company's  Official  Booklet,  "SOUND  INSURANCE  PROTECTION  AT 
Low  Net  Cost,"  also  official  figures  for  your  own  age, 
on  any  form  of  policy  —  Whole-Life,  Limited  Pay- 
ment Life,  Endowment,  Joint-Life,  Child's  Wel- 
fare, or  a  Monthly- Income  Policy.  The  Postal 
issues  all  the  standard  forms  and  all  these  are  approved 
by  the  strict  New  York  State  Insurance  Department. 

Just  write  and  say: 

"Mail  official  insurance  particulars  as  per 
Technical  World  for  February" 

And  to  find  out  how  much  you  save,  be  sure  to  give: 

1 .  Yonr  full  name  2.  Your  occupation  3.  The  exact  date  of  your  birth 

No  agent  will  be  sent  to  visit  you.     The  Commission- 
Savings  thus  resulting  go  to  you  because  you  deal  direct. 


I^osldLie  hsnance  Company 

(Sb=?  MALONE.  Preside^  * 


First:  Standard  policy  re- 
serves, now  more  than 
Jg.ooo.ooo.  Insurance 
in  force,  more  than 
$40,000,000. 
Second:  Old-line  legal 
reserve  insurance  —  not 
fraternal  or  assessment. 
Third:  Standard  policy 
provisions,  approved  by 
the  New  York  State  In- 
surance Department. 
Fourth:  Operates  under 
strict  New  York  State  re- 
quirements and  subject 
to  the  United  States 
Postal  Authorities. 
Fifth:  High  medical 
standards  in  the  selec- 
tion of  risks. 
Sixth:  Policyholders' 
Health  Bureau  provides 
one  free  medical  exami- 
nation each  year,  if  de- 
sired. 
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LAW 


Now  Made 
Plain  to  You 


AMF.RICAN      m^frican      amf.kican 
,    law      '      law  law 

' PRACTICE         I'lJACriCt. 


pnpp  LEGAL 
rn  t  b  ADVICE 

To  everybody  taking  advantage 
of  this  offer  NO>V  we  will  give 
a  year's  FREE  CONSULTING 
MEMBERSHIPcertif  icate  which 
entitles  the  holder  to  consult 
our  legal  experts  and  obtain 
FREE  advice  and  counsel  upon 
any  and  all  questions  of  law. 


ANSWERS  ANY  QUESTION  IN  LAW 

This  great  Law  Library  is  the  last  word  in  American  law  and  practice.  It  is  the  most  complete,  non-technical  Law 
Library  ever  published.  Gives  you  quick,  authentic,  easily  understood  answers  to  all  your  legal  questions  whether  pertain- 
ing to  your  business,  social,  political,  or  family  affairs.  Everything  thoroughly  explained  in  plain  language  so  that  you  can 
quickly  find  and  easily  understand  the  law.  No  other  Law  Library  compares  with  this  wonderful  legal  work.  "AMERICAN 
LAW  AND  PRACTICE"  contains  approximately  one-third  more  actual  matter — more  knowledge — more  LAW — than  any 
other  14  or  15  volume  Law  Library  published. 

Produced  by  Greatest  Legal  Authorities 

This  wonderful  Law  Library  was  written  especially  for  you  by  America's  foremost  legal  experts;  deans  and  professors 
in  the  biggest  Universities  and  Law  Schools,  including  Harvard,  New  York,  Chicago,  Yale,  Wisconsin,  Illinois,  Michigan, 
Iowa,  etc.,  I  judges  of  federal  and  state  courts  and  prominent  practicing  attorneys;  56  recognized  authorities  prepared  this 
remarkable  work — each  the  foremost  authority  on  the  subject  he  contributed. 

Your  Quick  Authoritative  Legal  Adviser 

The  advice  of  56  great  legal  experts  is  constantly  at  your  command  with  this  splendid  Law  Reference  Library.  In  a  moment  yon 
have  their  safe,  sound,  legal  counsel  on  any  question  of  law,  and  in  addition  one  year  free  consulting  privileges  with  our  corps  of  lejjal 
experts.  They  tell  you  in  the  simplest,  plainest  language  just  what  to  do  (and  how  to  do  It)  in  any  case  of  emergency.  The  late  J.  P. 
Morgan  said,  "The  greatest  risk  in  business  is  legal  risk."  Don't  expose  yourself  to  losses  through  legal  mistakes.  Don't  let  others 
impose  upon  you.  Know  your  rights  in  all  business  trnnsactions.  Keep  out  of  the  courts.  Have  instant  access  to  the  law.  Know  how 
to  act  quickly,  safely,  securely,  under  any  and  all  conditions.  This  massive,  modern,  authoritative,  quick  Law  Reference  Library  will 
guide  you  safely  over  any  and  all  legal  problems.  Every  time  you  consult  it  you  will  develop  your  reasoning  power,  sharpen  your 
intellect,  and  make  your  perceptive  faculties  more  acute.  Nothing  does  this  better  than  reading  and  reasoning  a  point  of  law.  With 
this  wonderful  Law  Reference  Library  in  your  home  or  office  you  will  be  as  safe  as  though  your  attorney  were  constantly  at  your  side. 
Volume  13  contains  170  standard  legal  forms  such  as  contracts,  wills,  mortgages,  incorporation  papers,  partnership  papers,  forms  of 
conveyancing,  etc.    This  is  the  only  Law  Reference  Library  that  includes  a  Standard  Legal  Form  Book. 

^^^_BB^H  ^■■^^■Hl  CYDDPCC  Yes, 'we  mean  It!    These  13  massive,  authentic  volumes  will  be  sent  to  your  homo 

■  ■  ^~  Bl  ^r  ^~n^~^~  QAllftOO  or  office  express  prepaid.    You  will  have  seven  whole  days  to  examine  them— havo 
^^  H  WM    I  ^1  BV  ■■  m^  your  lawyer  friends  examine  them — satisfy  yourself  that  they  are  all  we  claim  for 

■  ■■     ■■    ■  r  l>  I     I  DDITDAin  them.    THEN  DECIDE  whether  you  wish  to  own  them  permanently.     If  you  do, 
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r'O  ^^e  scientist,  energy  means 
Nature's  power  to  do  work;  to 
the  business  man  or  the  man  of 
affairs,  the  individuaF s  capacity  vigor- 
ously to  initiate  or  execute  plans.  There 
is  a  third  meaning:  the  mind  and 
muscle  of  man  co-operati?tg  with  the 
fo?res  of  Nature  in  making  for  the 
wo  fold's  progress,  If^e  believe  that  is 
the  idea  that  stands  out  with  special 
significance  throughout  this  number  of 
Technical  World. — The  Editor. 
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MADE-TO- ORDER 


By  Rufus 


THE  Division  Superintendent 
was  making  his  monthly  in- 
spection trip.  He  had  as  his 
guest  the  Biggest  Shipper, 
who  was  finding  the  science 
of  railroad  operation,  as  magnified  by 
the  plate  glass  windows  of  the  Old  Man's 
private  car,  almost  as  interesting  as  the 
art  of  manufacturing  automobiles.  The 
Old  Man's  secretary  came  in  with  a 
pouch  of  messages  and  smoothed  out 
this  telegram  under  the  focus  of  their 
eyes: 

"Yellow    Bluff,    Dec.    10. 
"Div.  Supt.  en  route : 

"Engineer  Watts,  Fireman  Lukens,  and 
Brakeman  Gifford  on  engine  four  three 
one  freight  train  one  two  five  found 
Moon  Creek  trestle  on  fire.  Applied 
emergency  stopping  train  half  car  length 
from  trestle.  Engine  to  avoid  stopping 
in  flames  cut  loose  and  crossed  trestle 
at  high  speed  then  backed  up  cautiously 
and  extinguished  fire  with  engine  hose. 
Crew  reinforced  trestle  timbers  and 
train  proceeded.  Loss  of  time  forty 
minutes." 

"Here's  excitement !"  cried  the  Biggest 
Shipper.  "But  while  that  engine  was 
crossing  the  burning  trestle  where  were 
the  three  men  who  had  been  in  the  cab?" 

The  secretary  smiled  decorously.  The 
Old  Man  shook  in  his  wicker  chair,  then 
exploded:  "Still  in  the  cab,  of  course. 
Did  you  suppose  they  would  be  out 
straddling  the  boiler?" 

"I  supposed  they  would  be  jumping 
to  avoid  being  carried  into  the  flames," 
the  Biggest  Shipper  snapped.  "Why  in 
the  name  of  Heaven  did  they  remain  in 
the  cab  when  the  engine  was  likely  to 
catch  fire,  even  if  the  burning  timbers 
didn't  let  it  fall  through  the  bridge  ?" 

"I  suppose,"  the  Old  Man  said  soberly, 
"that  seemed  the  simplest  way  of  keeping 
a  little  sand  on  the  rails." 

Puzzled  wrinkles  ridged  the  Biggest 
Shipper's   face.     "I've  got   a   shooting 


preserve  on  Moon  Creek  and  I  know  the 
track  along  there  is  level.  What  was 
the  need  of  sand  on  the  rails  ?" 

"You  and  I  are  not  talking  of  the 
same  kind  of  sand,"  replied  the  Old  Man 
with  a  sigh  that  was  like  an  air-brake 
being  tested.  "The  sand  I  mean  is  not 
carried  in  the  dome  of  the  engine,  but 
somewhere  in  the  dome  of  the  engineer. 
Let  me  tell  you  the  biggest  secret  of  the 
railroad  business.  If  we  could  not  get 
men  of  sand  for  engineers,  conductors, 
and  brakemen,  train  operation  would  be 
so  disastrous  that  public  indignation 
would  chain  our  wheels.  We  will  be 
passing  freight  One  Two  Five  in  an 
hour  and  I'll  call  the  engineer  aboard." 

Engineer  Watts,  in  a  siding,  was  as- 
tonished when  the  private  car  stopped 
and  the  Division  Superintendent  beck- 
oned him  in, 

"Tell  us  about  Moon  Creek  trestle," 
the  Old  Man  directed  when  Engineer 
Watts,  wadding  his  cap  like  a  ball  of 
greasy  waste,  stood  soldier-stiff  in  the 
car. 

"Not  much  to  tell.  We  were  doing 
thirty-five  an  hour  when  we  came  around 
the  curve.  I  whistled  and  leaned  out  to 
get  the  first  glimpse  of  the  crossing." 
All  of  Watts'  embarrassment  fell  from 
him  as  he  spoke  of  his  train.  "The  tres- 
tle was  hidden  in  smoke.  The  only  flame 
I  could  see  was  leaping  up  from  the  tim- 
bers underneath.  I  put  the  Johnson 
bar  into  the  reverse  and  threw  on  the 
emergency.  We  had  jammed  down  to  a 
ten-mile  speed  when  I  saw  that  the 
engine  was  going  to  stop  in  the  fire. 
The  forward  brakeman,  Gifford,  was  in 
the  cab,  I  ordered  him  to  get  over  the 
tender  and  unhook  us  from  the  slowing 
train.  As  he  set  the  angle  cocks  and 
pulled  the  pin  I  let  the  engine  shoot 
ahead.    We  picked  up  speed  so  quickly 
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we  were  ddingf  a  foirty-rriile  clip  when 
we  went  into  tlie  srhoke.  We  got  across 
all  right,  theit  backed  up  when  we  found 
it  was  safe. and  put  out  the  fire.  It  had 
not  yet  eaten  through  any  of  the  main 
supports.  Our  cast-oflf  cars  slid  up  so 
close  in  stopping  that  the  first  box  car 
caught,  but  nothing  was  burned  except 
the  paint,  \\nien  the  crew  had  set  in 
a  couple  of  timbers  and  planted  a  flag, 
we  gathered  up  the  train  and  went  on." 

"How    did    you    know   your   engine 
wouldn't  drop  through  the  burning  tres- 


tle?" the  Biggest  Shipper  demanded. 

"Why,"  puzzled  the  engineer,  "I  guess 
I  didn't  know." 

"Then  why,  after  you  had  cut  off  the 
train  and  started  the  engine  for  the 
bridge,  didn't  you  and  the  fireman 
jump?" 

The  lines  in  Engineer  Watts'  face 
crinkled  and  crooked. 

"You  get  your  shoes  dusty  jumping," 
he  smiled. 

"Did  the  brakeman  remain  behind  with 
the  train  after  he  unhooked  you  ?" 
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"THE  ENGINEER  IS  THE  LONELIEST  WORKER  IN  THE  WORLD" 
"He  is  a  thoughtful  owl  as  he  sits  in  that  passenger  cab.    He  does  not  allow  the  fireman  to  speak  to  hiib  unless 

necessity  requires." 
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Guarding  the  Rear 

Every  time  the  train  stops  the  brakeman  has  to  start  back 

up  the  road  to  warn  any  oncoming  traffic. 

"I  believe  not,  sir.  The  forward  brake- 
man's  place  is  on  the  engine." 

The  Big-gest  Shipper  pulled  out  his 
watch.  It  was  a  thin,  open-faced,  jewel- 
studded  monitor  of  the  seconds.  He 
pressed  it  on  the  resisting  engineer. 

"Don't  be  afraid  to  run  your  train 
by  it ;  it  keeps  exact  time,"  he  assured 
Watts.  "I  present  it  to  you  because  you 
have  opened  my  eyes  to  something  that 
will  be  worth  about  a  hundred  times  as 
much  as  the  watch." 

After  the  engineer  had  gone  back  to 
his  cab  and  the  special  was  again  under 
way,  the  Biggest  Shipper  exclaimed : 


Resourcefulness  Is  a  King  Pin 
Such  men  as  these  get  a  car  moved  even  if  the 
track  is  full.  In  this  case  a  pole  held  to  the  engine 
did  the  job. 

"Now  I  know  about  sand !  I 
saw  in  that  engineer  just  what 
you  meant.  Why,  I  need  this 
quality  in  my  factory  as  much  as 
you  need  it  on  your  rails.  Where 
can  I  go  for  a  thousand  of  these 
men  of  sand  ?" 
The  Old  Man  rocked  and  teetered 
until  the  wicker  chair  all  but  went  over. 
"You  can  go  to  the  devil,"  at  length 
he  sputtered ;  "but  you  won't  find  a  thou- 
sand of  these  fellows  any  more  than 
you'll  find  one !" 

"I  won't,  eh  ?  Then  how  do  you  do  it  ? 
How  do  all  the  railroads  find  their  men 
of  sand?" 

"They  don't  find  'em,  you  simpleton. 
They  have  to  gather  the  raw  material 
and  make  them  to  order." 

On  one  of  the  big  Western  roads  there 
is  a  train  master  who  has  distinguished 
himself  as  a  picker  and  developer  of  the 
human  raw  material.  An  empty  sleeve 
dating  from  his  conductor  days  em- 
phasizes his  fitness  to  discuss  the  haz- 
ards of  his  trade,  yet  the  loss  of  an 
arm  seems  to  have  worked  no  actual 
crippling;  when  he  raises  all  three 
fingers  of  his  remaining  hand  there  is  not 
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a  human  unit  on  the  division  in  too  big  a  hurry 
to  stop,  look,  and  hsten. 

"To  become  a  successful  railroader  a  man 
must  be  big  enough  between  the  ears  to  like  a 
job  that  is  never  going  to  grow  easy,"  said  this 
train  master;  "and  he  must  have  come  into  the 
world  with  something  inside  which,  when  he 
sets  out  for  a  place  in  particular,  will  keep  his 
feet  moving  until  he  arrives.  When  he  comes 
into  the  service  he  will  find  himself  as  closely 
coupled  with  other  men  as  box  cars  in  an  apple 
train.  lie  will  learn  that  each  of  those  box  cars 
is  rolling  on  no  wheels  but  its  own.  What  will 
he  do  in  an  emergency?  We  have  to  train  him 
up  so  he'll  know — and  so  we'll  know,  too. 

"We  must  begin  with  the  right  material.  One 
day  an  applicant  couldn't  see  why  I  had  to  know 
all  about  his  parents  and  his  home  life,  and 
what  kind  of  a  trail  he  could  leave  with  a  foun- 
tain pen  when  all  he  had  asked  for  was  a  job 
at  braking  on  freight.     I  explained  to  him  that 


Busy  as  a  Tight  Ropk  VVai.kkr 
Most  roads  do  not  hire  brakciiu'ii 
or  fircnu'n.  Tlu'y  hire  men  who 
use  that  work  as  a  college  course. 


The  Diminutive  Trail  Blazer 

OF  THE  SlERR.'VS 

The  old  engine  occupies  a  place  of 
honor  in  one  of  the  shops  of  the 
company.  Compare  it  with  the 
locomotive  which  drags  the  train 
of  today. 


STARTING  OVER  THE  MOUNTAINS 
Hauling  ten  steel  coaches  over  the  big  grades  at  passenger  speed  is  a  task  for  a  big  engine  and  for  big  men  in  the  cab. 
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I  had  never  hired  a  brakeman  or  a  fire- 
man in  my  life;  that  all  I  was  looking 
for  was  material  that  would  work  up  into 
topnotch  conductors  and  engineers;  that 
setting  brakes  and  throwing  coal  were 
not  jobs,  but  just  a  college  course. 

"I  want  boys  who  have  been  through 
the  high  school.  The  mental  training  is 
necessary.  If  a  boy  is  a  slouch  in  ap- 
pearance, if  his  teeth  are  neglected,  or 
if  he  wears  his  hat  on  the  back  of  his 
neck,  I  pull  the  pin  on  him  before  we 
ever  get  under  way.  Every  time  I  look 
over  a  prospective  brakeman  I  am  try- 
ing to  decide  whether,  in  fifteen  or 
twenty  years,  he  will  be  able  to  come  into 
the  car  and  say  'Tickets,  please !'  without 
making  the  passengers  wish  they  had 
taken  some  other  line. 

"The  boy  must  know  that  whatever 
fear  he  has  is  a  baby  trait  he  is  going  to 


outgrow.  I  draw  him  a  pretty  lurid 
picture  of  the  hardships  and  dangers. 
If  determination  still  sticks  out  the  cor- 
ners of  his  mouth  and  eyes,  I  know  that 
boy  is  full  of  little  particles  now  no 
harder  than  cartilage  that  will  crystallize 
into  grains  of  sand  while  he  is  being 
made  into  a  trainman. 

"If  the  student  survives  six  weeks  of 
it  he  is  sent  to  the  examiners.  If  he 
makes  ninety  per  cent  on  the  rules  he 
becomes  an  extra  brakeman  with  pay. 
He  is  subject  to  call  day  or  night.  After 
being  used  for  half  a  year  or  for  a  year 
and  a  half  to  chink  every  undesirable 
hole,  he  gets  a  regular  run.  He  can  then 
put  his  bed  in  the  caboose,  hang  his 
clothes  in  the  locker  and  buy  an  interest 
in  the  cook  stove.  When  he  is  not  'rid- 
ing high',  switching,  or  wrestling  less 
than  carload  lots,  he  is  discussing  train 


"THEY  DON'T  FIND  'EM— THEY  HAVE  TO  GATHER  THE  RAW  MATERIAL  AND  MAKE 

THEM  TO  ORDER" 
The  finished  product — "made-to-order  railroad  men." 
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T  H  K  Rigid  Arm 
That  Signif jks 

Much 
When    that    signal 
stands  boside  the 
track  it  means  the  air 
lever,  quiclc  and  hard. 


handling, 
change  of  time 
table,  and  the 
principles  of 
transportation 
with  his  con- 
ductor. He  is 
learning  to 
think    straight, 

to  render  intelligent  reports,  to  take  care 
of  himself,  to  rest  properly,  and  return  to 
duty  with  a  clear  head.  He  is  learning 
to  be  a  safe  man. 

"In  six  or  seven  years  our  brakeman 
passes  the  conductor's  examination. 
After  another  six  or  eight  years  of  mak- 
ing good  he  passes  another  examination, 
is  instructed  in  tickets  and  the  care  of 


Getting  Air  in  a  Tunnel 

The  engine  supplies  him  with  enough  oxygen  as  he  drives  through  a 

long  bole  in  the  mountains. 


passengers,  given  a  punch,  and  measured 
for  a  suit  of  blue.  He  handles  excursion 
trains  and  extras  until  he  comes  into  a 
run  of  his  own. 

"The  passenger  conductor  is  the  fin- 
ished product.  He  soon  shows  whether 
the  long  process  of  making  has  been 
wasted.  It  is  like  making  diamonds.  In 
addition  to  the  twenty  thousand  dollars 
the  company  has  paid  him  in  wages,  the 
time  spent  in  teaching  him  and  the  prop- 
erty broken  up  amounts  to  an  investment 
of  five  thousand  more.  Usually  we  have 
to  drive  him  into  his  first  uniform  with  a 
club.  Brass  buttons  burn  his  bosom  like 
redhot  rivet  heads,  but  before  the  con- 
ductor has  completed  his  first  round  in 
quest  of  tickets  the  qualities  that  have 
been  developing  since  his  first  days  as  a 
cub  bring  him  a  sense  of  self-possession. 
The  vast  difference  is  that  now  his  cargo 
talks  back,  as  though  it  might  rise  up 
to  question  his  sway.     Let  it  talk!     A 

dozen  times  a 
day  and  maybe 
a  score  of 
times  a  night 
the  passenger 
conductor  re- 
members to  be 
t  h  a  n  k  f  u  1  f  or 
the  hardships 
and  the  dan- 
gers, for  the 
beatings  and 
the  trials  that 
turned  his  un- 
certain  par- 
tides  into 
purest  granite 
sand. 

"Enough  of 
the  brassy  con- 
ductor— suppose  that  boy  who  comes  to 
me  for  a  job  has  never  been  able  to  shake 
off  his  dream  of  being  an  engineer.  If 
he  stands  the  acid  I  sprinkle  on  his  tender 
ambition,  in  five  or  six  months  he  is 
firing  on  a  night  switch  engine  in  some 
yard.  In  seven  to  ten  years  he 
wins  promotion  to  the  right-hand   seat 

{Continued  on  page  947) 


EDISON  SOLVES 

SUBMARINE'S 

PROBLEM 

By  Charles  W.  Williams 


IN  the  testing-  room  of  the  administra- 
tion building  at  the  United  States 
Navy  Yard,  Brooklyn,  there  is 
rigged  up  a  big  cradle  which  has 
rocked  unceasingly  on  a  pivot  day 
and  night  for  three  months,  in  imitation 
of  the  rolling  motion  of  a  submarine.  At 
one  end  of  the  cradle  there  is  a  huge  iron 
weight  acting  as  ballast ;  at  the  other 
end  there  is  an  electric  storage  battery. 
In  its  completed  form  this  type  of 
battery  represents  to  its  inventor — 
Thomas  A.  Edison — eight  years  of  unin- 
terrupted toil  and  the  expenditure  of 
more  than  two  million  dollars.  To  the 
officers  and  jackies  who  volunteer  for 
submarine  duty,  however,  and  to  the 
United  States  Navy  at  large,  it  may 
represent  an  achievement  too  far  reach- 
ing in  its  rfesults  to  be  expressed  in  cold 
figures. 

Looking"  at  this  latest  invention  of  the 
greatest  inventor  as  navy  men  do,  it 
means  the  possible  solving"  of  those  two 
great  submarine  problems  of  life  and 
power  which,  up  to  the  present  time,  have 
made  the  submergible  as  dangjerpus  in 
peace  as  in  war,  and  as  perilous  to  its 
crew  as  to  its  enemy.  In  other  words, 
Edison,  the  man  opposed  to  war  and  its 
implements,  has  evolved  a  battery  which 
not  only  makes  the  submarine  habitable 
by  preventing  asphyxiation  of  a  crew  in 
event  of  a  prolonged  enforced  submer- 
sion, but  practically  doubles  the  strategic 
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efficiency  of  under-water  craft  by  fur- 
nishing it  with  storage-battery  power 
which  will  outlast  any  boat  in  which  it 
is  installed. 

The  timeliness  of  his  invention,  coming 
as  it  does  when  the  submarine  as  an 
offensive  weapon  in  modern  warfare  has 
been  vindicated  only  recently,  as  was 
illustrated  by  the  German  submarine 
U-9  which,  in  half  an  hour,  claimed  as 
her  share  in  the  war  three  cruisers 
valued  at  twelve  million  dollars  and 
more  than  eleven  hundred  lives,  throws 
an  additional  light  of  truthfulness  on  that 
prophecy  made  by  Sir  Percy  Scott — vice 
admiral  on  the  retired  list  of  the  British 
Navy,  and  styled  by  some  the  "father  of 
the  modern  navy" — that  "the  introduc- 
tion of  vessels  which  swim  under  water 
has  entirely  done  away  with  the  utility 
of  ships  which  swim  on  top  of  the  water." 

Although  the  submarine  has  been 
steadily  developed  during  fifteen  years 
by  countless  inventions  increasing  its 
efficiency  as  a  fighting  machine,  little 
good  has  been  accomplished  in  making  it 
habitable.  Great  sums  have  been  spent 
to  secure  an  adequate  ventilation  of  the 
vessel  when  submerged.  The  heated  air 
of  the  engine  room  and  the  exhaled  air 
of  the  crew  have  been  drawn  off,  filtered, 
oxygenated,  cooled,  and  returned  to  the 
interior,  but  even  this  intricate  process 
has  failed  to  rid  the  boat  of  poisonous 
gases. 
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There  are  two  distinct  conditions  in 
which  the  submarine  is  used — that  is,  a 
surface  and  a  submerged  condition.  In 
the  first  a  large  portion  of  the  hull  is 
above  water  and  the  boat  is  propelled  by 
large,  powerful,  internal-combustion  en- 
gines. In  this  condition  she  is  managed 
in  about  the  same  way  as  any  boat  on 
the  surface,  and  the  air  in  the  interior  is, 
of  course,  pure.  In  the  submerged  con- 
dition, when  the  water  from  the  sea  runs 
into  great  tanks  built  within  the  boat  and 
virtually  sinks  her,  all  communication 
with  the  outside  air  is  at  once  cut  off. 
The  crew  then  breathe  the  air  contained 
in  the  body  of  the  boat,  supplemented  by 
a  large  supply  of  compressed  air  in  steel 
tanks.  It  would  naturally  seem  that  the 
release  of  this  chemically  pure  air 
would  more  than  offset  the  escape  of 
gases.  However,  such  is  not  the 
case. 

The  moment  the  boat  goes 
from    a    surface    to    a    sub- 
merged condition,  powerful 
electric  motors  are  started 
by  throwing  in  a  switch. 
These     motors     derive 
their  energy  from  lead- 
sulphuric    acid    storage 
batteries  and  drive  the 
propellers.    The  same 
storage   batteries    furnish 
current  for  numerous  aux- 
iliary   motors     used     for 
pumping,    steering,    han- 
dling torpedoes,  etc.    They 
are  the  very  life  of  the 
submarine  itself,  but  once 
they  discharge  current  at 
a  high  rate  they  give  off 
gas.     This  gas  not  only 
explodes   when  mixed   in 
sufficient     quantity     with 
air,    but    it    is    extremely 
harmful.     In  some  cases 
its  odor  is  not   detected, 
and    the    crew    unknow- 
ingly inhale  it  until  there 
is  irritation  of  the  mucous 
membrane,    indicated    by 
violent  coughing  and  sore 


throat.  The  ultimate  deleterious  effect 
upon  the  lungs  and  the  resultant  ill-health 
are  too  apparent  to  need  comment. 

When  an  ex-navy  officer  was  asked 
recently  if  he  would  volunteer  his  serv- 
ices in  the  event  of  hostilities,  he  said : 

"That  would  depend  entirely  upon  the 
nature  of  the  duty.  If  I  could  be  reason- 
ably sure  either  of  complete  annihilation 
or  absolute  safety  I  would  go.  The  prob- 
ability of  'passing  out'  does  not  worry 
me,  but  I  do  draw  the  line  on  becoming 
an  invalid  or  cripple — a  burden  to  my- 
self and  family  for  the  remainder  of 
my    days."     In    the    face    of    this    con- 


Mr.  Edison  and  Secretary  Daniels 

The  great  inventor,  who  does  not  believe  in  war,  is  here  seen  mounting:  the 

gangplank  of  the  superdreadnaught  New  York. 
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stant  discharge  of  noxious  gases 
from  the  lead-acid  type  of  stor 
age  battery  now  in  use  on 
all  submarines,  there  is  a 
far  greater  source  of 
peril  from  the  same  bat- 
tery. Should  the  sub- 
merged craft  sink  and 
salt  water  come  in  con- 
tact with  the  lead-acid 
batteries,  deadly  chlorine 
gas  would  be  given  off. 
Submarine  matters  are 
considered  in  the  strict- 
est secrecy,  but  it  is  a 
true  statement  of  fact 
that  our  own  subma- 
rines have  been  running 
below  the  surface  under 
apparently  normal  condi- 
tions when  the  pres- 
ence of  chlorine  gas  has 
been  detected,     a  n  d  i  n 


The  Jarring  Test  of  the  New  Cell 
The  truck  was  projected  against  a  brick 
wall  five  hundred  times  at  a  speed  of 
fifteen  miles  an  hour  at  the  moment  of 
impact. 


order  to  save  the  lives  of 
the  crew  the  vessel  has  been 
obliged  to  hurry  to  the 
surface  and  send  a  wire- 
less call  for  help.  Five 
months  after  an  inhalation 
of   chlorine   a   cold    may 


develop  into  pneu- 
monia ;  the  lungs 
seldom  ever  regain 
their  previous  healthy 
condition.  Of  all  fears 
which  beset  the  subma- 
rine volunteer  chlorine 
gas  is  the  greatest. 

Only  a  year  ago  a 
foreign  submarine  sank 
with  its  crew,  and  the 
official  statement  of  the 
disaster  read : 

"Sixteen  bodies  have 
been  taken  out  of  the 
vessel,  which  was  full  of 
chlorine  gas.  One  or 
two  had  been  attacked 
by  acids  from  the  bat- 
teries, whether  before  or 
after  the  accident  cannot 
be  said.  In  the  fore 
compartment  were  found 
the  bodies  of  the  com- 
mander and  chief  officer. 
In  the  rear  compartment 
six  men  were  found 
linked  so  tightly  to- 
gether it  was  very  diffi- 
cult   to    separate    them. 


The  Edison  Sub- 
marine   Storage 
Cell 


Rigorous  Tests  for  the  New  Cell 

Edison  had  it  dropped  three-quarters  of  an  inch  two  million  times  to  prove 

its  strength. 


THE  MAZE  OF  SUBMARINE  MACHINERY 
The  biif  motors,  driven  by  storajje  batteries,  are  prominent  in  the  foreffround. 


Other  bodies  were  found  in  the  extreme 
forward  compartment.  Death  in  each 
case  was  due  to  chlorine  poisoning." 

All  these  dangers  are  at  once  done 
away  with  by  the  Edison  submarine  stor- 
age battery.  It  not  only  prevents  as- 
phyxiation, but  it  acts  as  a  disinfectant 
because  of  the  affinity  of  its  solution — 
potash — for  carbonic  acid  gas.  The  bat- 
tery which  has  caused  all  the  submarine 
trouble  is  the  lead-sulphuric  acid  type. 
The  Edison  battery  is  a  nickel-iron-alkali 
type,  and  is  composed  of  but  four  things, 
nickel,  iron  oxide,  and  steel  in  a  solution 
of  potash,  and  wonderful  as  it  may  seem, 
the  potash  is  a  preservative  of  all  the 
elements  entering  into  the  combination  ; 
thus  the  battery  elements  do  not  destroy 
each  other. 

When  a  storage  battery  is  charged, 
hydrogen  gas  forms  on  the  negative 
plates  and  oxygen  gas  on  the  positives. 
These  gases,  in  the  form  of  minute  bub- 
bles, rise  to  the  surface  of  the  solution 
and,  being  lighter  than  air,  float  away. 
Being  formed  in,  and  subsequently  pass- 


ing through,  the  electrolyte,  each  of  these 
minute  bubbles  conveys  a  small  quantity 
of  whatever  chemical  the  solution  is 
composed  of ;  if  they  are  formed  in  a 
lead-sulphuric  acid  type  battery,  sul- 
phuric acid  is  the  cargo ;  if  in  an  Edison 
type  battery,  potash. 

When  these  bubbles  rise  from  the  sur- 
face of  the  electrolyte  and  come  into  con- 
tact with  an  object,  they  either  remain 
until  evaporation  disintegrates  them  and 
deposits  their  cargo  of  acid  or  alkali,  or 
they  burst  and  accomplish  the  same  re- 
sult. The  gas  vent  of  a  lead  type  cell  is 
open  and  the  bubbles  may  therefore  pass 
through  freely  and  away.  The  vent  of 
the  Edison  cell  is  a  check  valve.  To  get 
out,  the  gases  must  lift  this  valve  by  pres- 
sure formed  within  the  otherwise  her- 
metically-sealed containing  can.  But  in 
the  submarine  type  the  gases  are  entirely 
rid  of  potash  by  a  supplementary  device. 
Even  if  all  the  potash  bubbles  were  al- 
lowed to  get  out  no  harm  would  result. 
Potash  is  an  excellent  disinfectant ;  it 
preserves  steel.    Sulphuric  acid  attacks  it. 
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As  a  proof  of  the  healthfulness  of  the 
Edison  battery,  the  fact  should  be  con- 
sidered that  several  thousand  cells  are 
being  charged  and  re-charged  in  the 
West  Orange  works  with  hundreds  of 
workmen  around  them.  Not  so  with  lead- 
sulphuric  acid  batteries.  They  are  manu- 
factured as  far  away  from  the  main 
works  as  possible,  and  powerful  electric 
fans  are  used  to  remove  the  fumes. 
Navy  specifications  covering  the  installa- 
tion of  lead-acid  batteries  stipulate  lead- 
lined  rooms  to  retain  them,  and  lead- 
lined  ventilating  pipes  with  specially  con- 
structed and  installed  motors,  to  operate 
the  exhaust  fans.  In  specifications  cov- 
ering the  installation  of  Edison's  new 
battery  no  mention  need  be  made  of  lead- 
lined  rooms. 

Innumerable  tests  were  prescribed,  and 
the  battery  met  them  all. 

Cognizant  of  the  fact  that  he  had  a  bat- 
tery which  promised  to  solve  the  health 


for  three  months.  At  the  end  of  the  first 
two  months  of  rocking  and  dipping  navy 
officials  began  to  take  notice,  for  no  bat- 
tery had  ever  stood  up  under  such  a  test. 
At  the  end  of  three  months  they  were 
convinced. 

"Keep  it  clean  and  give  it  water,"  in- 
structed Mr.  Edison,  "and  at  the  end  of 
four  years  it  will  give  its  full  capacity." 

"Four  years  ?"  they  asked  in  wonder. 

"Yes,"  replied  Mr.  Edison.  "Four 
years,  eight  years;  it  will  outwear  the 
submarine  itself." 

It  was  only  a  few  weeks  ago  that  the 
inventor  in  company  with  Secretary 
Josephus  Daniels  of  the  Navy  a:nd  Rear- 
Admiral  Frank  J.  Fletcher,  commander 
in  chief  of  the  Atlantic  fleet,  gathered  in 
the  Brooklyn  Navy  Yard  and  watched 
the  Edison  battery  rock  to  and  fro  in 
the  cradle.  The  movement  of  the  cradle 
was  increased  until  it  was  tilting  at  an 
angle  of  thirty-five  degrees. 


MAKING  FOR  THE  BOTTOM 

The  U.  S.  submarine  Salmon  about  to  dive  in  a  harbor. 


and  power  problems  of  under-water  navi- 
gation, he  appointed  his  chief  engineer 
and  personal  representative,  Mr.  Miller 
Reese  Hutchison,  to  make  arrangements 
with  the  Navy  Department.  This  was 
done,  and  an  Edison  submarine  storage 
battery  was  sent  to  Brooklyn  and  put  on 
the  big  cradle  to  be  rocked  day  and  night 


"Make  it  roll  harder  and  faster,"  spoke 
up  Mr.  Edison.  "You  can  keep  it  up  as 
long  as  you  like.  I've  tried  the  same  test 
just  for  the  fun  of  it.  The  battery  doesn't 
mind  it  at  all — you  can't  feaze  it !" 

And  that's  the  reason  the  Navy 
snatched  it  up — because  nobody  can 
"feaze"  it! 


THROWING  THE  VOICE 
ACROSS  THE  CONTINENT 


By 
WALTER    S.    HIATT 


THE   national   epoch   has   been 
reached     in     the     telephone 
business. 
Yesterday,    New    York    to 
Denver  was  the  utmost  limit 
of  the  telephone. 

Today,  New  York  can  talk  with  San 
Francisco.  A  man  in  New  York  can  pick 
up  his  office  telephone  and  for  sixteen  dol- 
lars can  get  a  man  on  the  water  front 
of  the  Pacific,  over  3364  miles  of  wire, 
buy  a  shipment  of  oranges,  and  know 
that  as  he  finishes  talking,  the  first  steps 
are  already  being  taken  for  the  trans- 
mission of  the  goods. 

Long  possible  in  theory,  this  problem 
of  solving  long-distance  talking  has  for 
the  past  twenty  years  been  growing  grey 
hairs  on  the  heads  of  telephone  engineers. 
The  first  long-distance  talk — over  a  bor- 
rowed telegraph  wire — of  sixteen  miles, 
in  1876,  between  Boston  and  Cambridge, 
was  a  world  wonder.  The  New  York 
to  Boston  talk  in  1880  was  a  greater  won- 
der still.  When  Alexander  Graham  Bell 
talked  in  1893  over  the  then  new  line 
between  Chicago  and  New  York,  the 
final  word  was  supposed  to  have  been 
said  in  long-distance  conversation. 

Then,  a  little  over  a  year  ago,  the 
Denver-New  York  line — 2014  miles  long 
— was  thrown  open  to  the  public — three 
minutes  talk  for  eleven  dollars  and 
twenty-five  cents.  When  it  was  made 
plain  that  the  words  heard  over  this  line 
were  often  more  distinct  than  those  in  a 
conversation,  say  from  Kansas  City,  Mis- 
souri, across  the  Missouri  River  to  Kan- 
sas City,  Kansas,  the  public  began  to 
wonder  why  the  wired  talk  couldn't  go 
wireless  one  better  and  reach  under  the 
rivers  and  over  the  mountains,  across  the 


plains,  that  lie  between  the  Atlantic  and 
the  Pacific. 

Yet,  there  were  those  who  doubted  the 
possibility  of  talking  with  Denver,  as  in 
the  old  days  men  doubted  Bell  when  he 
claimed  he  could  talk  over  a  wire. 
One  New  York  newspaper  editor,  when 
the  Denver  line  was  established,  attended 
the  public  demonstration  oflFered  in  New 
York  City  by  the  telephone  company  and 
then,  the  next  day,  quietly  put  in  a  call 
from  his  office  for  Denver.  In  a  short 
time  he  had  his  Denver  party  on  the  tele- 
phone and  thereby  was  convinced. 

When  one  considers  seriously  the 
doubts  of  this  editor  who  was  unwilling 
to  believe  that  his  voice  could  be  ma- 
terially carried  over  a  wire  so  far,  one 
must  admit  that  there  was  reason 
for  his  doubt.  To  a  telephone  engineer, 
knowing  all  the  difficulties  that  are  en- 
countered in  transmitting  the  human 
voice  clearly,  it  is  more  remarkable  that 
a  voice  can  be  made  to  travel  over  a  wire 
two  thousand  miles  long  than  that  a  mes- 
sage can  be  ticked  oflf  by  a  wireless  in- 
strument and  made  to  radiate  in  the  un- 
opposing  ether  to  a  distance  of  a  thou- 
sand or  two  thousand  miles. 

Consider  this  fact:  Your  voice  with 
all  its  iotonations,  starting  at  your  New 
York  office,  travels  along  a  wire  to  Buf- 
falo, thence  to  Cleveland,  into  Chicago, 
with  its  millions  of  wires  and  opposing 
currents ;  thence  out  of  the  Chicago  ter- 
minal, underground,  to  poles  in  the  air, 
across  the  level  country  to  Davenport, 
Iowa,  to  Des  Moines,  on,  on,  across  the 
Missouri  River  into  Omaha*.  The  next 
station  is  North  Platte,  then  Julesburg, 
Colorado.  A  sharp  turn  to  Sterling,  your 
voice  climbs  the  mountains,  and  it  is  in 
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THE  TORTUOUS  ROUTE  ACROSS  THE  CONTINENT 
When  you,  in  New  York,  talk  to  your  San  Francisco  friend,  your  voice  follows  the  line  drawn  on  this  map. 


the  cool,  bracing  air  of  Denver's  moun- 
tains. 

Your  voice  does  not  stop  here.  It 
leaps  past  the  panting-  mountain  climb- 
ers— the  railway  engines ;  it  ranges 
along  to  Cheyenne,  into  a  new  State, 
Wyoming,  is  guided  through  Laramie, 
Rawlins,  Evanston ;  next  it  hums  through 


spondent.  You  toss  words  at  each  other, 
back  and  forth,  along  this  winding  wire, 
across  the  whole  continent  of  working, 
talking  people,  and  you  hear  each  other 
and  each  other  only;  your  messages  of 
love,  of  friendship,  or  of  business  ex- 
changed, you  hang  up  your  receivers. 
You  have  not  merely  filed  a  message  with 


SAN 
FRANCISCO 


NEW 
YORK 


THE  WHOLE  CIRCUIT  BETWEEN  THE  COASTS,  WITHOUT  THE  INTERRUPTING  MECHANISMS 
It  is  composed  of  two  loaded,  repeating  circuits  and  an  extra  phantom  circuit. 


Salt  Lake  City,  into  Timpie  and  Wend- 
over,  State  of  Utah.  It  is  now  leaping 
through  States,  not  cities.  Nevada  is 
next  and  therein  it  touches  the  towns  of 
Wells,  Elko,  Winnemucca,  Wads  worth, 
Reno. 

At  last  California  is  reached  and  on 
the  home-stretch  your  voice  flies  past 
Sacramento  and  is  picked  up  at  San 
Francisco. 

Back  comes  the  voice  of  your  corre- 


a  wireless  man,  and  been  handed  a  writ- 
ten answer  in  reply,  after  hours  of  wait- 
ing. You  have  yourself  taken  part  in  a 
truly  wonderful  mechanical  operation. 

This  talk  was  not  possible  six  years 
ago,  nor  three  years  ago,  nor  six  months 
ago.  It  is  possible  today  because  during 
the  past  half-dozen  years  telephone  engi- 
neers have  been  spending  millions  of 
dollars  overhauling  the  lines  of  the  sys- 
tem, improving  them,  building  new  sta- 


One  OF  THE  Three  Frames  That 

Distribute 
Seventeen  hundred  trunk,  lonsr-dis- 
tance  lines  come  into  New  York 
City,  and  thousands  of  individual 
wires  lead  from  these.  Such  frames 
are  used  at  many  larsre  cities. 


The  Girl  You  Never  Hear 
She  is  operator    "B"    on    a    big 
switchboard,    who    completes    the 
call,  but  who  cannot  talk  to  you. 
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Where  the  Pupin  Coil  Works 

There  are  a  hundred  such  on  the  line  from  New  York  to 

Chicago  to  build  up  the  dying  voice. 

tions,  installing-  new  switchboards,  hiring 
new  and  competent  employes. 

This  talk  is  above  all  possible  because 
these  engineers  have  patiently  experi- 
mented until  they  have  found  not  one 
but  three  ways  of  forcing  the  voice  along 
the  long-distance  wires,  to  distances  quite 
out  of  the  question  two  years  ago.'  The 
particular  instrument  that  today  makes  it 
possible  to  carry  the  voice  so  far  over  a 
wire  is  known  as  the  telephone  repeater. 
It  is  a  voice  builder.  There  have  been 
other  inventions  found  in  company  with 
this  one  to  improve  long-distance  service, 
one  of  which  is  the  open  finder  of  Henry 
N.  Bauer,  by  which  it  is  possible  to  keep 
the  wires  up  to  maximum  efficiency. 

To  understand  the  difficulty  of  push- 
ing the  voice  to  long  distances,  the  reader 
must  first  understand  that  the  means  by 
which  the  voice  is  carried  is  one  of  the 
most  subtle  and  uncertain  known  in 
sound. 


Ask  a  telephone  engineer  if  there  is  an 
electric  current  used  in  transmitting  the 
voice,  and  he  will  say  "Yes".  Ask  him 
how  great  a  current,  and  he  will  tell  you 
that  the  tiny  current  used  is  so  small,  so 
weak,  that  it  cannot  be  measured  ex- 
cept with  very  delicate  instruments. 
This  current  must  be  protected  against 
many  enemies.  Every  street-railway 
and  electric  lighting  current  is  the 
enemy  of  the  telephone.  Then,  rain 
and  sleet  and  snow  and  cold  and  heat 
are  its  enemies,  too.  Dust  is  its  enemy. 
So  are  small  boys  with  their  kites  and 
slings  and  mania  for  throwing  things  on 
the  telephone  wires.  So  are  the  bears  in 
the  wild  country,  which,  looking  for 
honey,  cut  down  the  poles,  mistaking  the 
hum  of  the  wires  for  the  buzz  of  bees. 
An  Imperator,  a  Vaterland,  an  Olympic 
of  the  seas  may  steam  .into  a  harbor  and 
sit  on  a  cable,  and  another  enemy  of  the 
telephone  is  found. 

When  a  wire  is  laid  in  good  condition, 
when  the  transmitters  are  perfect,  when 
the  smaller  wires  are  insulated  with 
enamel  instead  of  silk  and  glass,  as  has 
just  been  done  across  the  continent,  when 
all  is  in  working  order,  the  long-distance 
chief  has  to  contend  with  the  fact  that 
voice  sounds  tend  to  die  out  and  waste 
away  before  they  reach  their  destination. 
Take  a  fifty-foot  rope,  lay  it  along  the 
ground,  and  then  attempt  to  twirl  it  vig- 
orously. The  twirling  movement  be- 
comes less  violent  in  proportion  as  it 
travels  along  the  rope.  If  a  knot  is  tied 
in  the  middle  of  the  rope,  then  the  twirl- 
ing movement  picks  up  as  it  passes  the 
knot  and  continues  further  along  the 
rope.  The  voice  acts  in  the  same  way 
on  a  wire. 

A  dozen  years  ago  Michael  J.  Pupin, 
of  Columbia  University,  New  York,  de- 
vised a  means  of  tying  knots  in  wires, 
that  is,  he  reloaded  them  at  intervals. 
This  was  a  great  step  in  long-distance 
work.  There  are  some  eight  million 
miles  of  Bell  telephone  wire  in  the  United 
States,  and  Pupin's  invention,  first  valu- 
able for  revivifying  the  voice,  made  it 
possible  to  use  smaller  wires  and  in  that 
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way  saved  forty  dollars  a  mile  on  every 
mile  of  wire  laid. 

But  Pupin's  invention  did  not  go  far 
enough.  It  was  still  impossible  to  carry 
the  voice  across  the  continent.  It  has  re- 
mained for  the  newly-invented  repeater 
to   do   this — a   device   which   gives   new 


AFTER  A  SNOWSTORM 
The  inside  of  a  telephone  office  is  apt  to  look  somewhat  untidy  after  Kingr  Winter  has  played  havoc  with 

telephone  poles. 
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vigor  to  the  sound  of  the  voice  after  it 
has  passed  through  a  vacuum, 

A  handmaiden  to  the  repeater  is  the 
"phantom  circuit",  which  may  be  de- 
scribed as  a  species  of  wireless.  In  the 
modern  telephone  plant  all  circuits  are 
metallic,  that  is,  there  are  two  wires  for 
each  circuit,  the  ground  return  not  being 
used  as  in  telegraphy.     Some  years  ago, 


Another  engineering  invention  that  has 
materially  aided  in  making  practically 
possible  the  coast  to  coast  talk  is  the 
open  finder  of  Bauer.  It  is  one  thing  for 
the  talk  to  be  theoretically  possible  and 
another  to  make  the  talk  practical  for 
public  use  at  any~time  of  the  day  or  night. 
During  the  last  months  of  the  year  1914 
the  engineers  workins:  in  New  York  and 


FINDING  THE  WAY  ACROSS  A  RIVER 

The  miles  of  wire  that  you  see  strung  along  the  railways  and  the  city  streets  do  not  comprise  the  total.    There  are 

rivers  like  the  Hudson,  the  Mississippi,  tlie  Missouri,  to  be  crossed  in  submarine  cables. 


Carty  in  the  United  States  and  Jacobs 
in  England  discovered  that  three  mes- 
sages could  be  run  on  two  trunk  wires  at 
the  same  time,  instead  of  two  messages, 
if  the  trunks  were  crossed  at  intervals 
and  perfectly  balanced  electrically.  Three 
years  ago  the  engineers  discovered  how 
to  load  No.  8  (long-distance)  wires  by 
the  Pupin  method  and  at  the  same  time 
"to  phantom"  them,  and  by  this  discov- 
ery were  enabled  to  make  the  two  wires 
between  Chicago  and  New  York  carry 
three  messages.  The  phantom  circuit 
has  already  saved  five  or  six  million  dol- 
lars. It  made  the  New  York  to  Denver 
line  an  economic  possibility. 


San  Francisco  talked  to  each  other  fre- 
quently, but  in  a  jargon  of  telephonese 
that  no  untrained  ear  could  understand. 
Then,  suppose  the  line  had  been  earlier 
opened  to  the  public,  and  had  to  be  shut 
again  because  of  the  need  of  mak- 
ing repairs?  The  public  would  have  be- 
come disgruntled  and  declared  the  line 
non-existent. 

Just  a  year  ago,  Bauer,  who  works  in 
the  myriad-wired  testing  distance  depart- 
ment of  New  York,  discovered  a  new 
way  of  detecting  and  locating  exactly 
any  unbalanced  wire,  that  is,  a  wire  that 
refuses    to    continue    the    talk-sound    at 

(Continued  on  page  944i 
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The  South  Carolina,  A  Bulwark  of 

Our  Skas 
She  is  one  of  the  proud  fleet  which  is 
ready  to  leave  for  stranfi^c  waters,  with- 
in   twenty  four    hours'  notice,   at   any 
time. 
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CERHFIED  BABIES 


By  Thyra  Samter  Winslow 


CHICAGO  is  giving  babies 
away.  Do  you  want  to 
adopt  one  of  them?  Other 
cities,  in  connection  with 
their  courts,  institutions, 
and  foundling  homes,  are  giving  babies 
away,  too.  But  the  babies  Chicago 
gives  away  are  different.  They  are 
certified. 

These  babies,  gifts  of  the  city  of 
Chicago  to  people  fortunate  enough  to 
secure  them,  are  all  healthy.  They 
have  bright  eyes  and  strong,  sturdy 
bodies  that  hold  a  promise  of  handsome 
maturity.  They  have  well-shaped 
heads,  good  teeth,  hair,  and  nails. 
Their  brains  and  nerves  have  been 
tested  and  pronounced  normal.  While 
it  is  impossible  to  predict  how  even 
certified  babies  will  grow  up  under  the 
right  conditions,  unless  an  accident  oc- 
curs, it  is  almost  certain  they  will  grow 
into  moral,  upright  citizens.  Certified 
babies  are  babies  absolutely  normal  in 
regard  to  mental  and  physical  develop- 
ment. They  are  the  only  kind  that  Chi- 
cago, officially,  is  giving  away.  They 
are  the  newest  things  in  babies. 

Dr.  William  J.  Hickson  of  the  Psy- 
chopathic Laboratory  of  the  Municipal 


Court  of  Chicago  is  the  inventor  of  the 
certified  baby.  When  Dr.  Hickson  took 
charge  of  the  Psychopathic  Laboratory 
he  intended  to  limit  his  work  to  an 
examination  of  the  mental  defectives 
for  which  the  laboratory  was  estab- 
lished. One  day  a  trained  nurse 
brought  a  tiny  pink  baby  to  him. 

"This  baby  has  no  place  to  go,"  she 
said,  "so  the  court  is  going  to  give  it 
for  adoption." 

Dr.  Hickson  looked  at  the  baby,  a 
quick,  careless  glance.  Then  he  looked 
again.  For  years  Dr.  Hickson  had  been 
doing  research  work  among  mental  de- 
fectives at  Vineland,  New  Jersey.  He 
is  a  children's  specialist,  too,  and  has 
made  an  extensive  study  of  baby  men- 
talities, both  in  this  country  and  in 
Europe. 

"You  can't  give  that  baby  for  adop- 
tion," said  Dr.  Hickson. 

"Why  not?"  asked  the  trained  nurse, 
looking  down  at  her  tiny,  helpless 
burden. 

"That  baby  isn't  normal.  We  can't 
give  him  for  adoption  when  it  is  certain 
that  he  will  grow  up  to  be  half-witted. 
It  is  not  fair  to  the  people  who  will 
spend  years  in  caring  for  him." 

S29 


Sound,  Ready  for  Certified 

^■■^MHH|^^HPPI^||^BI|H|H^H^|ta 

The  couple  who  would  adopt  such 

a  pair  as  this  have  to  pass  some 

tests  themselves  before  they  are 

given  a  child. 

^^■^     ^JK^^^^^^^^^^^^^^^ 

_it^ 

3 

After  Five  Months  of  This 

World 
To  be  a  certified  baby  is  to  be 
proud  of   one's  self;  and   if  you 
are  one,   you  have  a  right  to  be 
proud,  for  your  mind  and  body 
have  been  0.  K'd. 

"What  shall  we  do  with  him?"  asked 
the  trained  nurse. 

Dr.  Hickson  shook  his  head  sadly. 
He  loves  all  babies,  whether  they  be 
tiny,  defective  mites  or  children  giving 
every  promise  for  the  future. 

"There  is  nothing  to  do — for  that 
baby,"  he  said.  "Nothing  will  develop 
him  into  a  normal  man.  The  best  we 
can  do  is  to  give  him  a  home  in  an 
institution.     But   for   the   people   who 


want  to  adopt  a  baby,  and  for  other 
babies,  we  can  do  a  great  deal.  We 
can  give  healthy  babies  who  are  worthy 
of  affection  and  care.  After  this  I 
will  examine  every  baby  given  by  the 
court  for  adoption." 

Thus  the  certified  babies  were 
created.  Today,  hundreds  of  them  are 
bringing  happiness  and  baby  laughter 
to  many  homes.  Even  now,  there  are 
not    enough     certified    babies    to    go 


"CERTIFYING  BABIES  REDUCES  THE  DANGERS  OF  ADOPTING  CHILDREN" 

A  little  fellow  like  this  had  to  weigh  from  six  to  eight  pounds  the  day  he  was  born  and  he  had  to  be  a  certain  height,  and 

there  were  many,  many  other  essentials  besides  his  bright  eyes. 
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around.  The  only  babies  certified  by 
Dr.  Hickson  are  those  who  are  under 
the  jurisdiction  of  the  Municipal  Court 
of  Chicago.  The  idea  is  receiving  the 
attention  of  foundling  asylums  else- 
where. It  is  the  only  way  to  guarantee 
the  foster  parents  a  square  deal.  You 
can't  ask  for  an  embryo  doctor,  lawyer, 
or  bank  president  and  receive  a  baby 
who  will  grow  into  one,  but  if  you 
adopt  a  certified  baby  you  do  receive 
a  healthy,  happy  baby  who  has  almost 
limitless  possibilities.  There  are  hun- 
dreds of  childless  couples,  today,  who 
would  willingly  adopt 
one,  or  even  two  or 
three  babies,  if  they 
could  have  proof  that 
the  babies  are  sound  of 
limb  and  mind. 

Of  the  many  babies 
brought  daily  into  the 
Municipal  Court,  only 
a  few  are  worthy  of 
being  called  certified 
babies.  For  many  are 
poor  little  unwelcomed 
illegitimate  children, 
who  have  never  had  a 
chance,  the  children  of 
feeble-minded  girls. 
Others  are  diseased  (ir 
deformed.  While  it 
seems  cruel  to  deprive 
these  babies  of  good 
homes,  they  cannot  be 
given  to  parents  who 
want  normal  children. 
They  are  sent  where 
they  will  receive  good 
care. 

The  tests  for  babies 
are  simple.  Dr.  Hick- 
son  uses  but  little  ap- 
paratus.   He  says: 

"I  can  tell  almost  as 
soon  as  I  look  at  a  baby 
if  it  is  normal,  or  capa- 
ble of  normal  develop- 
ment. Any  good  chil- 
dren's specialist  can 
tell.      Some    of   the 


distinguishing  points  are  the  weight, 
the  size  of  the  head,  the  relation  of 
limbs  and  head,  the  growth  of  the  hair 
and  nails,  and  the  formation  of  the 
fontanelle,  and  the  texture  of  the  adi- 
pose tissue.  There  are  other  signs,  too; 
the  movements  of  the  head  and  body, 
if  the  baby  is  sleepy  or  active,  and  how 
he  nurses,  and  whether  he  is  too 
phlegmatic  and  subnormal  in  that  way, 
or  is  psychopathic  and  shows  fright  at 
too  early  an  age." 

Here    are    some    tests    for    certified 
babies.    Of  course  lack  of  nourishment 


The  Tests  Are  Simple.  Made  with  Little  Apparatus 
A  nurse  handles  the  scales  and  the  raeasurinsr  tape  and  the  doctor  passes  judgment 
with  the  aid  of  but  little  apparatus. 
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and  neglect  sometimes  cause  even  a 
normal  baby  to  make  a  poor  showing, 
so  past  conditions  must  be  considered. 
At  birth  Mr.  Certified  Baby  must 
weigh  at  least  six  pounds.  He  must 
weigh  about  twenty-one  pounds  at  one 
year  of  age.  Little  Mr.  Certified 
Baby  should  measure  twenty  inches  at 
birth.  His  sister  may  be  slightly 
shorter.  The  first  year  he  should 
increase  seven  inches,  the  second  _  - 
three  more,  and  from  his  third 
to  tenth  year  two  inches  each 
year.  His  fontanelle,  or  "soft 
spot,"  should  close  about  the 
nineteenth  month.  Mentally, 
he  should  be  about  like  this : 
3  to  4^/2  months :  Grasp  an 
object  that  is  placed  before  him. 
Hold  his  head  erect,  alone 

7  months  :  Sit  alone, 
unsupported,  and  reach 
for  toys. 

8  to  10  months :  Start 
to  creep.  Some  babies 
never  creep,  but  start 
to  walk  instead.  ' 

10  months :     Should 
start  to   stand,   holding 
some  object. 

'11  months:  Stand 
entirely  alone. 


V 


/ 


/ 


Yes,  She  Would  Like  to  Have  a  Mother  and  a  Dad,  and 
She  Will  Make  Them  Happy,  Too 


12  to  14  months 
Start  to  walk. 

1  year:  Say 
Mamma  and 
Papa. 

2  years: 

Talk  quite  plainly,  know  names  of  ani- 
mals, persons,  and  objects,  and  put  two 
words  together. 

Mr.  Certified  Baby  should  be  able  to 
see  the  first  week,  and  should  dis- 
tinguish one  object  from  another  at 
four  months.  He  must  hear  well,  and 
his  teeth  must  make  their  first  appear- 
ance at  from  five  to  seven  months. 
Other  medical  tests  are  given  concern- 
ing skin,  health,  and  personal  habits. 
The  tests  are  completed.  The  babies 
who  pass  are  triumphantly  marked 
"Certified".     The   others  pass   into  the 


class  of  Mere  Baby — Future  Doubtful. 
But  before  you  can  adopt  a  certified 
baby  you  must  be  a  certified  parent. 
Dr.  Hickson  has  decided  that,  after  a 
baby  has  made  a  brave  fight,  and  has 
proved  to  a  critical  doctor  or  two  and 
a  group  of  nurses  that  he  is  a  capable 
baby,  one  able  to  go  out 
into  the  world  as  normal, 
he  is  at  least  worthy  of 
certified  foster  parents. 
So  the  court  is  looking 
for  certified  parents  for 
its  babies. 

"Certified  parents  are  easy 
to  find,"  says  Dr.  Hickson. 
"I  do  not  have  to  give  a 
written  examination  to  ap- 
plicants to  find  if  they  are 
worthy  of  a  warrant- 
ed-first-quality  baby. 
I  can  tell  much  by 
their  dress  and  ap- 
pearance. I  ques- 
tion them  with 
seeming  careless- 
ness about  their  oc- 
cu patio n,  their 
home  life,  their 
ideals.  I  ask  what 
steps  they  will  take 
toward  baby's  edu- 
tion  and  welfare. 
If  I  find  that 
they  are  hon- 
orable people, 
of  good  parent- 
age, and  that 
the  father  is  employed  and  is  making 
enough  to  support  this  extra  member  of 
the  family  in  comfort,  and  that  the  baby 
will  have  a  chance  to  develop,  then  the 
court  is  always  glad  to  give  these  parents 
a  baby  who  has  been  certified  at  the 
Psychopathic  Laboratory." 

Certifying  babies  reduces  the  dangers 
connected  with  adopting  children.  It 
solves  many  of  the  problems  of  adop- 
tion. Dr.  Hickson  will  put  his  theories 
and  solutions  into  book  form.  They  will 
prove  a  guide  for  institutions  which  give 
children  for  adoption. 


over,  where  they  are 
reversed  and  flow 
floor-side  down  upon  a 
strip  of  glued  paper. 
Once  upon  this,  they 
pass  into  a  dryer,  and 
ultimately  upon  a  roll,  in 
which  form  they  are  de- 
livered to  the  building. 

The  floor  is  laid  by 
simply  putting  a  bar 
throHgh  the  roll  and  un- 
winding the  paper  with 
the  plaquettes  on  it  upon 
a  prepared  cement  foun- 
dation.   A  little  water  is 


The  Machine  Which  Gluks  thk 

pu^quettes,  for  a  mosaic  floor, 

ON  A  Strip  of  Paper 


MOSAIC   LAID   BY 
MACHINE 

IT  has  always  been  con- 
sidered impossible  to 
lay  mosaic  mechanicall\ 
in  such  a  way  as  to  dupli- 
cate the  irregular  bond- 
ing obtained  by  hand. 
However,  a  machine  has 
been  developed  which 
not  only  produces  a 
mosaic  surface  in  every 
way  equal  to  the  man- 
ually laid  floor,  so  tedi- 
ously produced,  but 
which  gives  a  straight- 
ening to  the  lines  not 
equaled  by  the  old  method. 

The  principle  of  the  machine  is  very 
simple.  It  consists  of  an  inclined 
vibrating  tray,  upon  which  the 
plaquettes,  or  little  pieces  of  tile,  are 
fed  automatically.  At  the  lower  end  of 
this  tray  a  series  of  spouts  leads  to  an 
inspection  plate.  The  little  marble 
squares  appear  in  the  collection  of 
tubes  in  the  same  position  they  will 
occupy  in  the  finished  floor.  At  the 
inspection  plate,  an  operator  removes 
imperfect  pieces.  The  stream  of 
plaquettes  now  passes  into  the  turn- 


Laying  Mosaic  Glued  on  a  Strip  of  Paver 
The  paper  is  afterwards  soaked  off. 


then  thrown  upon  the  paper,  and  in  a  few ' 
moments  it  can  be  removed  and  the  floor 
is  ready  for  its  final  grouting  and  rub- 
bing. 

A  machine  with  one  operator  will  do 
as  much  work  as  fifteen  expert  mosaic 
layers. 

S 

HOW  AVIATORS  DROP  BOMBS 

A  YEAR  ago.  Lieutenant  Varcin  of 
^^  the  French  army,  from  a  height  of 
over  eight  hundred  feet,  struck  a  target 
with  his  bombs  thirteen  times  out  of  fif- 
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teen  trials.     The  target  had  a  diameter         BLIND  FAN  OF  THE  MOVIES 

of   about   seventy   feet.     This   is   rather 

remarkable,  when  the  fact  is  taken  into     nPHE   psychological    influence   of   the 


consideration  that  Varcin  not  only  hurled 
these  bombs  himself,  but  acted  as  his  own 
pilot. 

The  method  of  working  is 
as  follows :     The  hood  of 
the    mxachine,    which    is 
usually   of  canvas,   has 
an  opening  in  front  so 
as  to  give  the  aviator 
a  view  ahead.     At  his 
feet    he    may    look 
straight    down.      Thus 
his  vision  covers  every- 
thing ahead  and  below. 
At  the  aviator's  right  is  a 
steel  bomb  holder.    This  re- 
mains closed  until  the  aviator, 
by  bringing  his  leg  to  one  side, 
drops  taut  a  connecting  cord 
attached    to    the    end    of    the 
holder.    This  opens  the  holder,  releasing 
the  bomb.    The  apparatus  at  once  closes, 
a   second   shell   meantime   replacing  the 
first. 

The  matter  of  aim- 
ing is  not  quite  so  sim- 
ple.    Across  the  hole, 
directly     beneath      the 
aviator,   is  stretched   a 
cord  divided  into  equal 
parts  by  various  colors, 
.red,  blue,  etc.    In  front 
of    the    aviator    is 
stretched  a  cord 
against  which  he  rests 
his  head  while  he  aims. 
As  he  aims,  meantime 
looking  at  the  colored 
sections    of    the    cord 
below    to    give    him    a 
means   of   sighting,   he 
suddenly  jerks  his  leg, 
thus    dropping    the 
bomb.     That   is  the  method   Lieutenant 
Varcin  employed  in  his  wonderful  suc- 
cesses in  his  experiments  of  a  year  ago. 
That  is  the  method  employed  by  the  dar- 
ing aviators  in  their  service  in  the  present 
war. 


The  Aeroplank 
Bomb  Target  After 
Practice  —  Thirteen 
Hits  Out  of  Fifteen 


photo  play  is  curiously  illustrated 
by  the  fact  that  one  of  the  most  de- 
voted "movie"  fans  in  San 
Diego,  California,  is  totally 
,  blind.  Some  years  ago 
Charles  Gardner  lost 
both  eyes  by  a  powder 
explosion  in  a  Nevada 
gold  mine,  but  he  man- 
ages to  get  some  en- 
joyment out  of  life. 
He  sells  papers  at  a 
news  stand  during  the 
day,  and  nearly  every 
evening  visits  a  motion 
picture  play.  Of  course  he 
must  have  someone  help  him 
"see"  the  play,  so  he  takes  with 
him  a  bright  young  newsboy 
who  acts  as  interpreter.  "Blind 
Charlie"  thus  describes  how  he  "sees" 
the  pictures  thrown  on  the  screen  and 
follows  the  play: 

"The  newsboy  who  goes  with  me  to 


Ready  to  "See"  the  Pictures 

A  small  boy  tells  the  blind  fan  the  action,  and  he  senses 

the  pictures  with  the  aid  of  the  crowd. 


KNOCKDOWN  GERMAN  DIRIGIBLE 
It  is  of  the  Vech  type,  very  much  like  the  Zeppelins. 


all  the  shows  is  fine  on  describing  the 
scenes  to  me,  and  I  can  picture  them 
ill  my  mind  from  his  descriptions.  He 
relates  the  action  and  the  plot  develop- 
ments as  fast  as  they  are  thrown  on 
the  screen,  and  I  have  no  trouble  in 
following  him.  I  keep  one  hand  on  his 
arm  all  the  time,  and  I  get  a  good  bit 
of  the  emotional  quality  of  the  picture 
through  the  sense  of  touch,  as  well  as 
from  the  variations  in  his  voice.  Then  I 
seem  to  feel  the  atmosphere  of  the  play." 

Jt 

GERMANS   USE    KNOCKDOWN 

DIRIGIBLES 


yHE  German 
"knockdown" 
loon  with  great 
efficiency.  The 
design  is 
known  as  the 
A  eeh  type,  and 
might  easily  be 
taken  by  a 
novice  for  one 
of  the  well- 
known  Zeppe- 
lin construc- 
tions. To  get 
such  an  air 
fighter  ready 
for  transporta- 
tion   requires 


army     is     using     the 
type  of  dirigible  bal- 


mmmmm 


Driving  the  Jackrabbits  to  Death 

They  become  such  a  pest  in  Utah  that  they  are  often  driven  over  the 

snow  to  a  corral  and  killed  with  clubs. 


the  services  of  twelve  men  in  addition  to 
the  ship's  regular  crew.  Its  keel  is  a 
series  of  semirigid  steel  tubes  capable  of 
being  unscrewed  in  remarkably  short 
time  and  loaded  upon  wagons. 

The  skeleton  frame  of  steel  tubes  just 
below  the  gas  envelope  provides  a  cov- 
ered area  easily  accessible  to  all  parts  of 
the  ship,  and  every  part  of  the  balloon's 
machinery  can  be  quickly  reached 
through  this  gangway.  The  envelope 
itself  is  a  single  large  gas  compartment 
provided  with  two  extra  small  balloons 
for  use  in  cases  of  emergency — when  a 
change  of  altitude  is  desired,  and  also  to 
keep  up  the  gas  tension. 

The  engine  equipment  is  of  two  sepa- 
rate, self-contained  four-cylinder  sets  of 

^     one  hundred 

thirty  horse- 
power each.  To 
insure  against 
accidents  to  the 
transmission 
from  moisture 
or  peculiar  con- 
dition of  the 
atmosphere, 
weatherproof 
rubber  ropes 
are  provided 
with  extra  ones 
as  a  safety  pre- 
caution. 


^ 
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RACING  ON  A  SINGLE  WHEEL     right  side  up  while  the  wheel  revolves 
TTHE     unicycle     is     a     new     sort     of     around   it.     This   is   accomplished   by 
vehicle  which  promises  to  develop      means  of  rollers  in  contact  with   the 
a  thrilling  racing  sport,  as  it  inside  of  the  rim. 

has    already    a    record  ^^^^^MB^^^^  In  addition  to  the  pas- 

of  seventy-five  miles        ^^^^f^^^^li^^^^^.  senger,     this     frame 

an  hour.    The  de-         .^fl^^^^^^^^H^^^P^.  supports    the    en- 

vice  consists  of  a  ^^    -  J^^^^^^^SSSBttr         '>■  gjj^g^      f^gj      qjj^ 

huge    wheel,      ^'  ^\    '^^t^-    -  ^^f^W^^      and     batteries! 

carried   before   the   wheel.  .is  at  rest,  and  when  in  mo- 

The  ingenious  construction  Sixty  seven  would  not  pose  tion  the  momentum  keeps 
of  the  frame  within  the  Se^^^s'am^VfcotSutVad'hil  it  upright,  like  a  rolling 
wheel  allows  it  to  remain   p'^'"''^  t^^^"  ^ome'^out'  ^^'^^  ''""''^  ^oop.  It  is  believed  there  is 

practically  no  limit  to 
the  speed  which  may 
be  obtained  with  fur- 
ther development  of  the 
engine,  and  a  race  be- 
tween a  couple  of  these 
one-wheel  whirlwinds 
should  afford  a  most 
exciting  contest. 

The  unicycle  could 
be  equipped  with  a 
much  more  powerful 
engine.  The  chief 
change  in  construction 
in  consequence  would 
be  in  balance,  which 
could  easily  be  adjust- 
ed. Tremendous  speed 
might    then    be    devel- 

Seventy-five  Mii.es  an  Hour  on  One  Wheel  oped      without     greatly 

The  new  machine  has  a  record  which  the  inventor  hopes  to  greatly  exceed  inrreasinp-    the    danp-pr 

when  he  finishes  work  on  mechanical  details.  "^"-^  Cdsiiig     uic    Udiigci . 


GLASS  BALL  IS  MIRROR 

AT  "Ramona's  marriag"e  place"  in  old 
^^  San  Diego,  made  famous  by  Helen 


Ramona's  Marriage  Place  and  the  Mirror  Ball 

Hunt  Jackson's  popular  novel,  there  is  a 
curious  ornament  located  in  the  patio  of 
the  picturesque  adobe  dwelling. 

The  ornament  consists  of  a  large  glass 
sphere,  or  ball,  sixteen  inches  in  diameter 
and  mounted  upon  a  concrete  pedestal. 
The  glass  sphere  is  "silvered"  on  the 
inside  so  that  it  reflects  like  a  mirror, 
but  due  to  the  convexity  of  the  surface, 
all  images  are  greatly  distorted. 


IMMENSE  SHEAR  CUTS  COLD 
STEEL 

nrO  cut  like  a  thread  a  bar  of  cold 
steel  six  and  one-half  inches  square 
requires  a  shear  of  great  rigidity  and 
power,  yet  the  machine  shown  in  the 
illustration  does  tHis  feat,  and  has  the 
speed  and  capacity  of  doing  it  sixteen 
times  a  minute.  This  is  probably  the 
largest  capacity  shear  ever  made.  Ma- 
terial that  is  more  than  six  and  one-half 
inches  square  is  usually  cut  by  the  much 
slower  process  of  sawing.  The  machine 
weighs  one  hundred  tons. 


The  Interior  of  the  Ball  Is  Silvered  So  That  It 
Acts  Like  a  Mirror.     Notce  the  Photographer 


THROUGH  COLD  STEEL  LIKE  PAPER 
This  great  shear  is  capable  of  cutting  six  and  a  half  inch  bars  as  easily  as  ordinary  scissors  cut  thin  materials. 
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WINTER  WAR 
ON  FLIES 


By  Willard  Price 


WHAT  city  would  think  of 
such  a  thing  as  starting 
a  fly  crusade  in  the 
depths  of  a  cold,  bliz- 
zardy  winter? 
Answer — Cleveland  !  Each  winter 
and  early  spring,  while  the  snow  is 
falling  and  icy  winds  are  sweeping  in 
from  Lake  Erie,  an  army  of  searchers 
are  on  the  still  hunt  for  flies.  At  "fly 
headquarters"  in  the 
City  Hall  the 
small  pests 


screen  door.     The  windows  of  restau- 

... ,.  a 

rants  are  thrown  wide  open  to  the  air 
and  sunlight.  One  solitary  fly  creates 
more  of  a  panic  than  a  host  of  flies 
would  have  provoked  three  years  ago 
before  the  winter  crusade  idea  was  con- 
ceived. 

The  success  of  the  Cleveland  cam- 
paign is  epitomized  in  this  statement 
by  Mayor  Baker : 

"The     anti-fly     cam- 
p  a  i  g  n     is     a 
movement 


are    being 

paid  for  at  the 

rate    of    ten    cents    a 

hundred. 

What  is  the  result? 
When  summer  comes, 
flies  are  as  scarce 
House  after  house 
screened.  Many  meat  shops  and  gro- 
ceries find  it  possible  to  discard  the  old- 
time,    bothersome,    banging,    rattling 
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WhKN    the    VoUiNGSTKRS    OF   OnK   DISTRICT 

Eliminated   Fliks  and  Reckived  a   Lov- 
ing Cup  in  Recognition 


as     fur     coats ! 
is     entirely     un- 


o  r  e 
far  -  reaching 
importance    and  .  con- 
taining  more   promise 
of  prolonged  life  and 
freedom   frorri   disease 
than  perhaps  any  other  single  activity 
going  forward  in  the  community." 

What  is  the  philosophy  back  of  this 
remarkable  movement  which,  in  the 
short  space  of  three  years,  has  made 


Thk  Fly  Swattkrs 
The  youngsters  of  Clfvcland  sell 
flies  in  tilt-  winter  at  ten  cents  a 
hundred  and  as  a  result  the  city 
hardly  needs  screens  in  the  sum- 
mer time. 


Cleveland  practically  a  flyless  city? 
The  following  question  and  answer 
from  the  official  Fly  Catechism  con- 
tains the  philosophy  of  the  whole  thing 
in  a  nutshell : 

"How  many  flies  may  breed  from  a 
pair  in  the  spring?" 

"Allowing  six  batches  of  eggs  of  one 
hundred  fifty  each,  supposing  all  to  live 
and  find  filth "  to  breed  in.  the  number 
would  be  191,010,000.000.000,000.000, 
enough  to  bury  the  entire  earth  forty- 
seven  feet  deep.  Why  not  kill  the  fly  in 
the  winter  or  early  spring?" 

So  instead  of  the  old  slogan,  "Swat 
the  Fly",  the  war-cry,  "Head  'em  Off", 
was  adopted,  and  during  the  last  three 
winters  the  war  has  been  fierce  and 
triumphant.  The  "mother  fly",  who 
skulks  away  into  a  dark  crack  to  spend 
the  cold  months  before  the  egg-laying 
season,  has  found  the  deepest  of  such 
cracks  an  insecure  retreat. 

From   the   first   the   movement    has 


Dr.  Jean  Dawson 

She  led  the  winter  campaign 

against  flics. 


been  generaled  by  Dr.  Jean  Dawson, 
professor  of  civic  biology  in  the  Nor- 
mal School.  She  has  the  assistance  of 
the  "junior  sanitary  police" — boys  re- 
cruited from  the  seventh  and  eighth 
grades  of  the  city  schools.  The  prin- 
cipal of  each  school  appoints  the  force 
for  his  district,  and  it  is  considered 
high  honor  in  Cleveland  to  be  made  a 
"fly  cop".  For  each  school  a  chief, 
assistant  chief,  and  four  inspectors  are 
chosen  to  officer  the  squad. 

During  the  winter,  the  amateur 
policemen  go  after  the  winter  flies,  sell- 
ing them  to  Dr.  Dawson  by  the  tens 
of  thousands.  Then  as  spring  warms 
up  the  old  heaps  of  lawn  clippings,  rub- 
bish, and  fertilizer — all  excellent  breed- 
ing places  for  flies — the  vigilance  of 
the  "police"  is  directed  toward  search- 
ing out  these  breeding  places.  Each 
"man"  is  made  responsible  for  one  sec- 
tion of  his  school  district.  He  must 
make   regular   inspections.     When   he 
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discovers    an    offense,    what    happens 
may  be  something  like  this : 

"Mrs.  Smith,"  the  small  officer  says 
to  the  lady  at  the  back  door,  "I  am  a 
member  of  the  junior  sanitary  police. 
Your  garbage  can  has  no  cover  and  I 
am  afraid  you  will  find  it  a  good  breed- 
ing place  for  fties." 

Most  Mrs.  Smiths  have  read  the 
newspapers  and  know  something  of  the 
junior  sanitary  police.  But  suppose 
this  one  to  be  unfamiliar  with  the 
methods  of  the  fly  fighters,  and  both 
cantankerous  and  busy. 

"Mind  your.own  affairs!"  she  snaps. 
"I  imagine  I  can  look  after  my  own 
garbage  can !  Such  impudence !"  and 
the  door  slams. 

The  "fly  cop"  refers  his  case  to  his 
senior  officer,  the  boy  inspector.  This 
high  official  tries  his  wiles  upon  the 
irascible  housewife.  If  he  also  fails 
the  matter  goes  on  up  to  the  boy  chief, 
who  writes  some  such  note  as 
this: 
My  dear  Mrs.  Smith : 

We    are    trying    to 
make  our  school  dis- 
trict    flyless.       Will 
you  help  us?    Flies 
breed    in    ferment- 
ing lawn  clippings, 
open  garbage,  and 
stable  manure.  Gar- 
bage should  always 
be  kept  tightly  cov- 
ered.    We  are  writ- 
ing this   note   to   you 
because    we    know    that 
you    will    co-operate    wi 
us. 

Very  truly  yours, 


Chief  of  the  Junior  Sanitary  Police. 
It  is  hardly  conceivable  that  Mrs. 
Smith  could  still  remain  obdurate.  But 
if  she  does,  the  case  is  reported  by  let- 
ter to  the  Street  Cleaning  Department. 
Mrs.  Smith  is  startled  one  morning  to 
receive  an  official-looking  document 
from  the  City  of  Cleveland  threatening 
immediate   suit,   if  the   offense   of   the 


open  garbage  can  is  not  corrected. 
Thus  the  city  backs  up  the  authority 
of  the  junior  sanitary  police. 

A  cover  is  found  for  that  garbage  can ! 
The  whole  process,  from  the  first  warn- 
ing to  the  final  correction,  has  prob- 
ably not  taken  more  than  five  days. 

Generally,  of  course,  such  drastic 
measures  are  not  necessary.  The  first 
visit  of  the  "fly  cop"  is  usually  suffi- 
cient, because  householders  are  nat- 
urally not  averse  to  being  free  of  flies 
and  are  willing  and  eager  to  do  their 
part  toward  this  end. 

That  ninety  per  cent  of  the  house 
flies  are  bred  in  unclean  stables  is  the 
claim  of  Miss  Dawson.  Stable  owners 
have  been  put  through  a  course  of 
education  that  has  been  as  effective  as 
it  has  been  novel.  Pretty  college  girls 
have  been  paying  visits  to  stable  men 
and  showing  them  how  to  clean  house. 
The  girls  are  recompensed  from  a 
special  fund  granted  by  the 
city  council.  Stables  have 
become  clean  as  if  by 
_  magic  and  most  of  them 
are  staying  clean,  for 
the  girls  happen  in 
every  so  often  to 
see  how  their  sug- 
gestions are  being 
carried  out. 
Hosts  of  smaller 
girls,  members  of 
the  sixth,  seventh, 
and  eighth  grades, 
are  made  "sanitary 
aides".  Their  duty  is  to 
spect  the  city's  stores.    A 


THE  Merchants  OF  One  District 
Showed  Their  Appreciation 


little  girl  steps  into  a  meat  shop  or  candy 
store  and  notes  down  on  a  specially  pre- 
pared blank  the  number  of  flies  she  can 
detect  in  three  minutes.  The  blank  goes  to 
her  chief,  and  a  day  or  so  later  the  mer- 
chant receives  courteous  official  notifica- 
tion as  to  just  how  his  store  compares 
with  others  in  the  same  class  If  it  com- 
pares well,  he  is  congratulated,     If  it 


The  Industrial  Schools  Made  the  Traps 

The  manual  training  departments  turned  out 

fly  catchers  which  prevented  the  breeding  of 

thousands  of  the  insects. 


compares  poorly,  he  is  informed  that  the 
school  children  of  the  community  have 
been  instructed  to  tell  their  parents 
which  stores  are  kept  free  from  flies. 
The  public  opinion  thus  brought  to  bear 
upon  the  merchant  has  worked  wonders. 

And  here  are  the  wonders:  In  an 
investigation  of  five  hundred  eleven 
grocery  stores,  confectioneries,  meat 
stores,  restaurants,  and  milk  depots,  no 
flies  whatever  were  found  in  sixty  per 
cent  of  the  stores ;  less  than  three  flies 
each  were  found  in  thirty-six  per  cent ; 
and  in  only  four  per  cent  were  flies  at 
all  numerous.  In  an  inspection  of  the 
great  city  market  where  the  acres  of 
displayed  provisions  formerly  attracted 
vast  myriads  of  pests,  only  two  flies 
were  found ! 

When  the  campaign  lagged  a  bit  this 
year  for  want  of  funds  and  a  contingent 
of  insects  crept  back  into  the  ancestral 
fly   haunts,   public   opinion    immediately 


arose  and  demanded  the  redoubling  of 
the  movement.  Clevelanders  had  been 
so  well  educated  to  detest  flies  that  the 
fly  campaign  had  become  not  a  mere 
hygienic  fad  but  a  public  necessity.  So 
it  is  planned  to  continue  the  work 
apace,  and  to  continue  continuing  it, 
until  the  word  "house  fly"  becomes 
obsolete  among  Clevelanders.  Cleve- 
land is  not  yet  absolutely  a  "flyless 
city"  but  it  is  approaching  that  goal 
more  rapidly  than  any  other  great 
American  city. 

It  seems  quite  possible  that  within 
this  generation  we  shall  witness  the 
decline  and  fall  of  one  of  man's  most 
deadly  enemies — ^the  "fly".  With  its 
elimination,  whenever  it  comes,  the 
specters  of  typhoid,  cholera  infantum, 
dysentery,  tuberculosis,  spinal  menin- 
gitis, and  many  other  diseases  of  which 
it  has  long  been  the  chief  distributor, 
will  lose  much  of  their  terror. 
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LAUNCHING  A  TORPEDO 
ON  THE  WING 
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THE  FLYING-FISH  TORPEDO  FIRED  BY  AN  AEROPLANE 
As  the  automobile  torpedoes  adjust  themselves  to  direction  and  depth  automatically,  this  kind  of  a  medium  looks 

as  practicable  as  a  torpedo  boat. 

By 
RENE    BACHE 


THE  ''flying  -  fish  torpedo" 
might  more  properly  be 
termed  a  combination  of  two 
inventions  already  familiar — 
the  flying  machine,  and  the 
automobile  torpedo.  Rear  Admiral 
Bradley  A.  Fiske,  the  inventor,  sug- 
gests that  the  torpedo  of  the  White- 
head submarine  type  be  carried  by  the 
aeroplane  and  launched  by  the  aviator 
against  the  ship  w^hich  may  be  picked 
out  as  a  target. 

There  can  be  no  question  of  the  fact 
that  the  submarine  torpedo  is  the  most 
deadly  instrument  of  destruction  thus 
far  contrived  by  human  ingenuity. 
Most  of  us  felt  a  thrill  of  horror  when 
three  of  these  little  mechanical  devil- 

3^2 


fish,  costing  about  eight  thousand 
dollars  apiece,  within  twenty  minutes 
sank  the  British  armored  cruisers 
Agincourt,  Ahoukir,  and  Cressy  in  the 
North  Sea,  incidentally  drowning  more 
than  twelve  hundred  men.  Great 
battleships  have  been  sunk  since  by 
submarines,  without  eliciting  the  same 
degree  of  horror  as  from  that  first  shock. 
But  the  difficulty  with  this  kind  of 
weapon  is  to  get  near  enough  to  the 
adversary  to  be  able  to  use  it  effectively. 
Torpedo  boats  were  originally  designed 
mainly  for  the  purpose  of  torpedo  attack. 
But  these  mosquito  craft  have  been  ren- 
dered practically  harmless  by  the  creation 
of  a  newec  type  of  warship,  the  "de- 
stroyer"— itself  a  larger  and  swifter  tor- 


LAUNCHING  A  TORPEDO  ON  THE  WING 
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pedo  boat,  much  more  formidably  gunned. 
Destroyers  are  now  used  as  a  "screen" 
to  protect  the  big  ships ;  but  the  tor- 
pedoes they  carry  have  never  proved  to 
be  of  any  vahie  in  war,  because  these 
vessels  dare  not  approach  an  enemy's 
battleship  or  cruiser  near  enough  to  fire 
them. 

Battleships  and  cruisers  are  themselves 
provided  with  torpedo  tubes ;  but  in  no 
recorded  instance  have  these  been  used 
with  efTect  in  a  sea  fight,  for  the  simple 
reason  that  naval  combatants  under  the 
conditions  of  modern  warfare  stand  off 
and  hammer  each  other  at  a  distance. 
Up  to  the  present  time,  therefore,  the 
automobile  torpedo  has  been  utilized 
effectively  by  one  type  of  craft  otily.  the 
submarine. 

The  submarine,  however,  does  its  work 
under  serious  disadvantages.  To  begin 
with,  it  is  slow,  being  unable  to  travel 


under  water  at  a  speed  of  more  than 
eleven  knots  an  hour.  In  addition,  it  is 
blind,  except  when  it  comes  to  the  sur- 
face to  look  round.  The  "periscope" 
which  it  uses  for  this  purpose — a  sort  of 
crab's  eye  arrangement  thrust  out  above 
the  waves — affords  opportunity  of  vision 
for  only  a  short  distance,  being  so  near 
the  water,  and  is  useless  at  night.  In- 
deed, it  is  only  under  exceptional  weather 
conditions,  when  the  sea  is  comparatively 
calm  and  the  atmosphere  misty,  that  a 
submarine  has  much  chance  to  do  its 
work. 

It  follows,  then,  that  what  is  wanted, 
in  order  to  make  the  automobile  torpedo 
an  effective  and  reliable  weapon,  is  a  car- 
rier that  will  be  able  to  approach  the 
enemy  swiftly,  with  a  fair  degree  of 
safety,  and  with  a  reasonable  certainty 
of  delivering  the  weapon  accurately  at 
the  target.  Admiral  Fiske  is  of  the  opinion 
that  the  aeroplane  can  be  made  to  fill  all 
of  these  requirements.  His  idea  is  that 
the  torpedo  shall  be  held  by  suitable 
clamps  beneath  the  flying  machine,  and 


HOW  TORPEDOES  START  FROM   A  DESTROYER 

When  the  sea  is  runninjj  fairly  high  the  problem  of  sending  a  Whitehead  to  its  work  of  destruction  seems  to 

approximate  the  problem  of  sending  it  from  an  aeroplane. 
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liberated  therefrom  at  the  proper  mo- 
ment by  the  aviator.  As  he  suggests,  the 
torpedo  and  aeroplane  might  be  regarded 
unitedly  as  a  flying-fish,  which,  when  it 
dives,  leaves  its  wings  in  the  air. 

A  Whitehead  torpedo  is  a  cigar- 
shaped  affair  of  steel,  sixteen  feet  long, 
with  a  conical  attachable  nose  called  a 
"war  head",  which  contains  two  hundred 
fifty  pounds  of  high  explosive.  The  main 
body  of  the  contrivance  is  a  chamber 
holding  air  at  a  pressure  of  two  thousand 
pounds  to  the  square  inch.  When  the 
projectile  is  fired,  a  pin  is  tripped  which 
opens  a  valve  and  liberates  the  air  in 
such  a  way  as  to  run  the  machinery  in 
the  rear  end,  driving  a  pair  of  propellers. 

The  projectile  can  be  discharged  at  a 
target  with  as  much  accuracy  as  a  bullet 
fired  from  a  gun.  Automatically  adjust- 
ing itself  to  the  desired  immersion,  it  so 
controls  itself  thereafter  as  to  keep  the 
direction  in  which  it  was  aimed.  Pursu- 
ing its  course  at  fifteen  feet  below  the 
surface,  so  as  to  strike  beneath  the  armor 
of  a  battleship,  it  is  kept  automatically  at 
that  depth  by  a  little  rudder  which. turns 
up  if  the  nose  attempts  -to  turn  down,  or 
vice  versa.  Inside  of  it  spins  a  gyroscope, 
bringing  it  back  into  line  if  it  tends  to 
turn  to  right  or  left. 

Thus  it  will  be  understood  how  a  tor- 
pedo of  this  kind,  dropped  from  an  aero- 
plane, might  be  expected  to  accomplish 
the  purpose  desired.  A  battleship  six 
hundred  feet  long  affords  a  good-sized 
target,  and  the  aviator,  determining  his 
aim  by  approaching  the  enemy's  vessel 
head-on,  ought  to  be  able  to  hit  such  a 
mark  with  reasonable  certainty  at  a  dis- 
tance of  a  mile.  The  resulting  explosion 
and  downward  plunge  of  the  wrecked 
ship  would  close  the  scene. 

An  automobile  torpedo  on  being  dis- 
charged will  travel  five  miles.  But  in 
practice  its  effective  range  hardly  exceeds 
two  thousand  yards,  for  accurate  aiming 
at  the  target.  Preferably,  a  starless  night 
would  be  chosen  for  attack  by  the  tor- 
pedo-carrying aeroplane,  which  might  be 
lavmched  from  the  deck  of  a  scout  ship. 
Rising  to  an  elevation  of  two  thousand 


feet,  the  flying  machine  would  be  invisible 
in  the  darkness.  On  the  other  hand,  the 
enemy's  warships  could  be  seen  by  the 
aviator,  even  though  their  lights  were 
out,  their  hulls  making  black  blots  on  the 
sea. 

Coming  near,  the  aviator  would  vol- 
plane down  to  within  ten  or  fifteen  feet 
of  the  surface  of  the  sea  and,  aiming  at 
the  ship  he  meant  to  strike,  would  pull 
the  lever  provided  for  the  purpose,  trip- 
ping the  pin  that  actuates  the  machinery, 
and  simultaneously  drop  the  projectile 
into  the  water.  Such  an  attack,  indeed, 
might  be  made  at  only  moderate  risk  in 
the  daytime ;  for  the  gunners  on  board 
the  vessel  could  not  hit  an  aeroplane  fall- 
ing rapidly  downward.  Their  guns  could 
not  be  changed  in  elevation  and  sighted 
quickly  enough. 

It  is  further  suggested  that  a  hangar 
ship  might  accompany  a  fleet  of  warships 
to  shelter  half  a  dozen  or  more  torpedo- 
carrying  flying  machines.  Such  a  vessel 
would  have  to  be  of  large  size,  with 
cruising  radius  and  speed  sufficient  to 
enable  her  to  keep  up  with  a  battle  fleet 
or  squadron  of  scout  cruisers.  She  would 
carry  a  number  of  skilled  aviators,  and  a 
sufficient  force  of  specially  trained  me- 
chanics to  take  care  of  the  aeroplanes  and 
keep  them  in  repair. 

The  problem  of  taking  wing  from,  or 
landing  upon,  a  ship's  deck  has  already 
been  solved  by  aviators.  Indeed,  our  own 
scout  cruiser  Birmingham  was  the  first 
vessel  used  for  a  demonstration  of  this 
kind.  Admiral  Fiske  is  of  opinion  that 
torpedo-carrying  aeroplanes  might  be 
employed  with  special  effectiveness  for 
attacking  ships  moored  in  harbors. 

It  is  reported  that  the  newest  German 
Zeppelins  are  being  fitted  with  torpedo 
tubes,  and  that  they  are  practicing  with 
these  on  Lake  Constance,  using  rafts 
as  targets.  If  this  be  true,  it  must  mean 
that  the  idea  of  discharging  submarine 
projectiles  from  the  air — a  curious  para- 
dox, when  one  comes  to  think  of  it — has 
already  been  adopted  for  use  in  the 
present  war.  Whether  dirigibles  or  flying 
machines  be  utilized  for  the  purpose,  it 
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affords  a  means  whereby  the  British 
might  succeed  in  getting  at  the  bottled- 
up  German  navy.  One  might  even  im- 
agine a  Whitehead  torpedo  dropped 
casually  into  the  Kiel  Canal,  and  running 


along  it  until  it  struck  one  of  the  Kaiser's 
warships,  not  only  destroying  the  vessel, 
but  temporarily  disabling  the  waterway 
so  indispensable  to  the  Germans  for  their 
strategic  purposes. 


CONNECTING  PARCEL  POST 
AND  FARMER 


By 

WARREN    FEMBER 


THE  American  farmer  has  sud- 
denly assumed  the  role  of 
mail  -  order  dealer.  After 
serving  for  years  as  the  main- 
stay of  the  mercantile  con- 
cerns, great  and  small,  which  sell  goods 
by  mail,  the  tiller  of  the  soil  has  all  of  a 


sudden  commenced  to  turn  the  tables. 
The  rural  resident  has,  from  time  out  of 
mind,  been  buying  many  of  the  necessi- 
ties and  conveniences  of  life  direct  from 
the  producer,  so  to  speak.  Now,  in  the 
role  of  producer,  he  is  furnishing  the 
fruits  of  his  own  toil  direct  to  the  con- 
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sumer.     The  farmer  no  longer  sees  his 
profits  go  to  the  middleman. 

It  has  alLcome  about  as  a  result  of  the 
establishment  of  the  domestic  parcel  post 
in  the  United  States.  It  was  obvious, 
from  the  outset,  that  the  parcel  post 
would  benefit  the  country  folk  as  much 


Trolley  Links  Are  Being  Used  in  Completing  the 
Journey  from  Farm  to  City  Consumer 


or  more  than  it  would  benefit  anybody 
else,  by  carrying  to  their  doors  many 
commodities  the  delivery  of  which  had 
formerly  necessitated  a  special  trip  "to 
town".  But  the  Postmaster-General  and 
other  champions  of  the  parcel  post  had 
even  more  ambitious  plans  for  bringing 
the  parcel  post  close  to  the  farmer  and 
the  most  notable  of  these  schemes  has 
been  put  into  execution  under  the  title 
of  The  Farm-to-City  Service. 

In  a  nutshell  the  plan  is  one  whereby 
the  farmer  who  has  produce  of  any  kind 
for  sale  is  enabled  to  dispose  of  it  direct 
to  householders  in  the  cities — presum- 
ably at  prices  somewhat  less  than  would 
be  charged  were  the  eatables  to  reach 
their  destination  through  the  usual 
roundabout  route,  involving  profits  for 
middlemen.  It  might  appear  a  •  com- 
paratively simple  matter  to  establish  such 
a  service  but  in  reality  it  has  entailed  a 
vast  amount  of  work,  particularly  inas- 
much as  Uncle  Sam  assumed  from  the 
outset  a  paternal  attitude  and  undertook 
to  actually  bring  buyers  and  sellers  to- 
gether. In  the  role  of  go-between,  the 
Postoffice  Department  had  lists  of  farm- 
ers printed  in  the  cities  where  the  system 


has  been  introduced,  who  are  willing  to 
sell  direct  to  householders,  mention  being 
made  in  each  case  of  what  farm  products 
the  individual  has  for  sale. 

The  Farm-to-City  Service  is  only  just 
getting  under  way  but  seemingly  all  the 
big  problems  have  been  solved  and  now 
it  can  be  rapidly  extended  to  the  entire 
country.  The  problems,  however,  have 
been  numerous  enough.  One  of  the  most 
difficult  was  to  devise  egg  containers 
that  would  insure  the  safe  carriage  of 
the  precious  contents  and  yet  would  not 
be  so  weighty  as  to  run  up  the  postage 
charges.  Several  designs  of  successful 
shock-proof  egg  carriers  have  been 
evolved  and  most  of  them  are  so  ar- 
ranged that  they  may  be  readily 
"knocked  down"  and  returned  to  the 
farmer.  Indeed  the  plan  of  returning  to 
the  rural  shippers  the  egg  containers, 
hampers,  and  other  receptacles  in  which 
farm  produce  is  shipped  to  the  city  is  one 
of  the  economies  which  has  been  made  an 
essential  feature  of  this  new  system  of 
distribution.  The  fact  that  shipments 
from  the  country  may  be  sent  C.  O.  D. 
has  also  tended  to  reassure  many  farm- 
ers. 

The  Farm-to-City  Service  was  first 
tried  out  in  ten  cities  of  varying  size. 
Now  that  the  innovation  has  proven  itself 
a  rapid  extension  is  planned  and  the  serv- 
ice has  been  introduced  of  late  in  Chi- 
cago, Brooklyn,  Philadelphia,  and  other 
cities.  Arrangements  are  being  made 
whereby  the  Government  will  install 
large  refrigerators  at  every  postoffice 
where  the  new  service  is  in  operation,  in 
order  that  perishable  products  may  be 
properly  cared  for  if  there  is  any  delay 
in  delivery.  Urban  and  interurban  trol- 
ley lines  are  being  made  to  aid  in  the 
quick  transit  from  the  farms  to  the  city 
homes  and  the  Postoffice  Department 
plans  to  make  extensive  use  of  motor 
trucks  in  order  that  no  time  may  be  lost 
in  the  transfer  of  butter,  eggs,  green 
vegetables,  dressed  poultry,  etc.  Some 
farmers  are  already  shipping  "cottage 
cheese"  by  parcel  post  and  it  looks  as 
though  ice-cream  would  be  next. 


FISHING  WITH  BOW  AND 
ARROW 

A  LTHOUGH  among  the  lowest  of 
^^  the  primitive  peoples  in  the  social 
scale,  the  Andamanese  Islanders,  in  the 
Bay  of  Bengal,  are  magnificent  phys- 
ical specimens,  and  probably  have  no 
rivals  in  their  skill  with  the  bow  and 
arrow.  They  shoot  birds  and  small 
animals,  and  are  not  averse  even  to 
attacking  the  tiger  and  leopard  with 
these  weapons,  but  their  greatest 
cleverness  is  exhibited  in  shooting  fish 
— a    feat    which    requires    remarkable 


CHEMISTS  HASTEN  THE 
SILKWORM 

DECENT  reports  from  Japan  an- 
nounce  that  the  Government  Re- 
search Laboratories  at  Tokio  are  making 
revolutionary  discoveries  in  silkworm 
culture.  These  discoveries  bid  fair  to 
rival  the  epoch-making  work  of  Pasteur 
in  the  silk  industry  of  France  a  quarter 
of  a  century  ago. 

Under  normal  conditions  there  are  two 
crops  of  silk  cocoons  each  year,  the  time 
required  for  each  crop  of  eggs  to  hatch 
and  mature  being  about  six  months.    The 


SHOOTING  FISH  WITH  THE  BOW  AND  ARROW 
The  Andamanese  Islanders,  in  the  Bay  of  Bengal,  still  liunt  with  primitive  weapons,  but  they  have  acquired  great  skill 

in  their  use. 


judgment,  as  allowance  must  be  made 
for  refraction,  varying  with  the  depth 
at  which  the  fish  is  swimming.  The 
bows,  which  are  of  ten  feet  or  more 
in  length,  are  of  unusual  shape,  the 
lower  one-third  being  straight  and  the 
curve  confined  to  the  upper  two-thirds. 
The  steel  or  flint-pointed  arrows  are 
from  four  to  five  feet  in  length,  and  are 
shot  with  accuracy  to  incredible  dis- 
tances. The  Normans  used  bows  as 
large  and  strong  but  the  curve  in  theirs 
was  continuous  from  end  to  end  and 
hence  were  probably  even  more  power- 
ful. 


Japanese  laboratories  have  discovered 
that  this  six  months  wait  for  the  silk- 
worm's eggs  to  hatch  is  quite  unneces- 
sary. If  the  eggs  be  dipped  in  a  solution 
of  hydrochloric  acid,  the  time  required 
for  hatching  is  only  about  two  weeks  and 
the  total  time  for  maturing  is  about  one 
month.  Like  the  treatment  of  bulbs  in 
cold  storage  to  hasten  sprouting  without 
having  to  wait  for  the  slower  process  of 
winter,  the  silkworm's  eggs  after  being 
immersed  in  hydrochloric  acid  will  hatch 
within  two  weeks  and  will  yield  twelve 
crops  of  silk  cocoons  per  year,  increasing 
Nature's  original  process  sixfold. 
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Silkworms  brought  into  the  world  by 
this  acid  method  are  stronger  and  more 
virile  than  the  natural  product  and 
whereas  the  natural  worm  hatched  at  the 
end  of  six  months  spins  only  seven  hun- 
dred fifty  feet  of  silk  fiber,  the 
acid-produced  worms  spin 
almost  eleven  hundred  feet 
of  very  strong  fiber. 

The     increase     in     the 
number  of  crops,  twelve 
in  place  of  two,  the  extra 
yield    of    fifty    per    cent 
more      silk      and      the 
greater  virility  of  the 
worms,   coupled    with 
the  fact  that  the  proc- 
ess has  not  been  pat- 
ented   but    has    been 
given     outright     to 
the     people     of 
Japan,  will  give  an 
incalculable  boom  to 
the     natural     silk 
dustry. 


ELECTIONEERING 

WITH  FACTORY 

WHISTLES 

yOOT!  Toot!!  Toot!!!  At 
ten  o'clock  in  the  morning 
on  the  day  of  the  recent  election 
in  California  the  whis- 
tles of  factories,  together 
with  the  horns  of  autos, 
cyclecars,  and  fish 
wagons  reminded  the 
voters  in  three  cities  of 
that  State  to  vote  "Yes" 
on  three  amendments 
which  provided  for  state 
buildings  in  the  cities  of 
Los  Angeles,  Sacra- 
mento, and  San  Fran- 
cisco. Eact  toot,  honk, 
screech,  or  blast  thus 
emitted  in  the  form  of 
three  short  consecutive 
notes  was  a  direct  plea 
for  the  improvement, 
voiced  by  the  owners  of 


any  sort  of  a  noise-making  device,  and 
was  probably  the  first  case  of  election- 
eering by  factory  whistles  on  record. 
This  was  a  matter  of  official  arrange- 
ment as  the  proclamation  of  Mayor  Rose 
of  Los  Angeles  indicates :  "Fellow 
Citizens :  It  has  come  to  my 
knowledge  that  the  cities  of 
Sacramento  and  San  Francisco 
by  proclamation  of  their 
respective  mayors  have 
prevailed  upon  their 
citizens  to  make  use  of 
factory  whistles, 
steamship  whistles, 
and  automobile 
horns  at  ten  o'clock 
Tuesday  morning 
to  remind  the  vot- 
ers of  the  desirabil- 
ity and  necessity  of 
indorsing  the  state 
buildings  amend- 
ments, Nos.  35,  36, 
and  38,  at  the  polls. 
As  Mayor  of  the  City 
of  Los  Angeles,  I  be- 
lieve it  to  be  my  duty 
to  reciprocate  the  action 
of  the  northern  cities, 
which  are  promoting  our  in- 
terests as  well  as  their  own. 
"I     therefore    urge    upon 


Three  for  a  Dollar 

AND  A  Quarter 
A  remarkable  mush- 
room growth. 


As  Big  as  a  Coffee  Cup 
Mushrooms  at  forty  cents  apiece  can  be  grrown  by  the  expert. 


every  factory  owner,  every  automobilist 
or  other  possessor  of  noise-making  de- 
vices, to  give  or  cause  to  be  given  three 
loud  and  distinctive  blasts  in  rapid  suc- 
cession at  ten  o'clock  on  the  morning  of 
election  day,  the  demonstration  to  last 
ten  minutes." 

DRY  "MOVIE"  FILMS  BY 
ELECTRICITY 

HTHEconstant 
effort  on 
the  part  of  film 
manufacturers 
to  beat  each 
other  out  on 
big  releases  has 
led  to  the  adop- 
tion of  elec- 
tricity in  an- 
other depart- 
ment of  the 
motion  -picture 
studio,  as  it  is 
now  used  in 
the  drying- 
room  of  one  of 
New  York's 
up-to-date  film- 
manufacturing 
plants. 

Not  long 
ago  a  veteran 
in  the  motion- 
picture  game, 
who  is  in 
charge  of  a 
large  studio  on 
the  outskirts  of 
the  city,  found 
he  had  several 
films  which  had 
to  be  rushed 
out  by  a  cer- 
tain date.  The  weather  happened  to 
be  particularly  humid  just  at  that  time, 
and  the  films,  which  were  draped  over 
the  drums  in  the  drying  room,  w.ere 
taking  from  ten  to  twelve  hours  to  dry. 
The  drying  room  has  always  stood  in 
the  way  of  fast  work  in  the  film  manu- 
facturing business,  because  all  artificial 


Drying  the 

Hurry  films  are  being  prepared 

a  New  York 


means  of  drying  tried  hitherto  had  re- 
sulted in  the  destruction  of  the  reels 
experimented  with.  When  fans  or 
ventilating  systems  were  introduced 
the  action  of  the  air  in  the  drying  room 
resulted  in  scattering  fine  dust  over  the 
soft  emulsion  side  of  the  films.  This 
dust  dried  into  the  emulsion  and  pro- 
duced spotty  films. 

But  the  veteran  developer  decided 
that  if  he  had 
to  leave  the  re- 
leases ten  hours 
before  they 
were  dry  he 
would  never 
get  his  work 
out  in  time. 
While  ponder- 
ing what  to  do, 
he  hit  upon  the 
idea  of  em- 
ploying elec- 
tric heat  in  the 
drying  work. 
For  an  experi- 
ment, he  se- 
cured four 
t  h  r  e  e- thou- 
sand-watt beer- 
vat  driers, 
similar  to  those 
used  in  large 
breweries,  and 
had  them  in- 
stalled in  the 
drying  room  of 
his  studio. 
Much  to  his 
gratification, 
the  steady, 
even  tempera- 
ture of  the  elec- 
tric driers 
dried  the  films  in  half  an  hour.  In  this  way 
he  had  cut  from  three  to  five  hours  off 
the  time  required  to  manufacture  photo 
plays.  Moreover,  he  found  that  films 
dried  by  electric  heat  remained  very 
tough  and  durable,  whereas  the  films 
left  to  hang  for  hours  became  water 
soaked  and,  as  a  result,  easily  torn. 


"Movies" 

in  a  beer-vat  electric  drier  by 

company. 
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COOL  GREAT  LIGHT  WITH 

FLAME 


By 
C.    W.    PERSON 


THE  largest  electric  lamp  in 
the  world  was  lighted  the 
other  night  at  the  Brooklyn 
Navy  Yard,  and  simul- 
taneously the  War  De- 
partment's wireless  station  seat 
the  following  message  to 
the  dreadnaught  Utah, 
anchored  in  Hampton 
Roads,  one  hundred 
nautical  miles  away 
from  the  navy 
yard :  "Beck  light 
turned  on.  Can 
you  see  it?  If  so, 
w  h  e  r  e? — Navy 
Yard."  The  mes- 
sage received  in  five 
minutes  was :  "Per- 
fectly visible,  south  by 
southeast.     Utah." 

This   great   light   is   kept 
cool    by    an    alcohol    flame. 
Very  small  carbons  are  used 
and    tremendous    heat    devel- 
oped, heat  that  would  melt  the 

The  Light  Cooled  with  Flame 

The  alcohol  vapor  tank  can  bo  seen  at  the 

side. 

lamp  fittings  and  vaporize  the  carbons 
were  it  not  for  the  little,  almost  invisible 
flame  that  cools  the  apparatus.  The 
stream  of  alcohol  vapor  which  makes  the 
flame  is  supplied  from  the  exterior  of 
the  lamp  and  the  electrodes  are  kept 
revolving  so  that  they  are  evenly 
cooled  and  burned.  The  cup  on  the 
end  of  the  carbon,  which  is  the  source 
of  light,  is  thus  kept  central  and  the 
area  of  the  source  kept  very  small, 
which  are  the  two  essential  require- 
rftents  for  the  production  of  enormous 
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candle-powers.  Just  as  ice  in  an  ice- 
cream freezer  will  freeze  the  mixture 
which  the  cook  has  prepared,  the  little 
alcohol  flame,  so  much  cooler 
than  the  arc  itself,  cools  the 
latter  as  the  ice  does  the 
cream. 

The  lantern,  which  is 
the  invention  of  Hein- 
rich  Beck  of  Meinin- 
gen,     Germany,     is 
not    only    three    to 
six  times  as  power- 
ful  as    those   now 
in  use  in  the  army 
and  navy  but  there 
is  no  other  lantern 
like   it   in   existence. 
Measured  at  two 
miles    from    the    lamp 
450,000,000    candle- 


Without  the  Lamp  House 

The  electrodes  are  revolved  by  an  ingenious  arrangement 

so  that  they  will  burn  evenly. 
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power  is  obtained  with  a  forty-four- 
inch  reflector.  The  present  forty- 
foiir-inch  lamp,  in  use  on  the  battle- 
ships of  every  country  supporting  a 
navy,  gives  only  60,000,000  candle- 
power.  For  coast  defense  a  sixty-inch 
reflector  is  now  in  use.  Such  a  reflector 
hitched  to  the  Beck  lamp  gives  1,000,- 
000,000  candle-power  as  against  180,- 
000,000  now  obtainable. 

As  the  dreadnaught  Utah  proved,  the 
beam  of  this  great  searchlight  cutting 


ships  has  been  the  detection  of  ap- 
proaching submarines  or  destroyers. 
The  light  now  in  use  does  not  fill  thi^ 
demand  satisfactorily,  because  of  its 
lack  of  power.  The  Beck  light  not  only 
detects  everything  within  a  radius  of 
at  least  fifteen  miles  on  a  clear  night 
and  from  eight  to  ten  miles  on  a  hazy 
night  but  its  intensity  is  so  great  that 
it  can  "pick  up"  a  torpedo  running  at 
great  speed  under  the  surface  of  the 
water.     Earlier  lights  can  not  do  this. 


Almost    Full-Size   Pho- 
tograph   OF    THE   Elec- 
trodes 


The  Little  Arc  Which 

Give-;  the   Tremendous 

Light 


the  sky  on  a  clear  night  was  visible 
more  than  one  hundred  miles  distant. 
When  Beck  made  the  tests  for  it  in 
Germany  he  found  that  newspapers 
could  be  read  in  its  light  fifteen  to 
twenty  miles  away  on  a  clear  night. 
Targets  have  been  "picked  up"  on  a 
hazy  night  eight  to  ten  miles  away  and 
buildings  have  been  photographed  five 
and  one-quarter  miles  from  the  lamp. 
The  inventor  found  that  a  screen 
placed  two  miles  away  and  illumined 
by  his  lamp  will  act  as  a  secondary 
source  of  light  and  itself  give  forth  as 
much  light  as  a  hundred-candle-power 
bulb. 

The  Beck  lamp  is  so  powerful  that 
the  observer  who  is  trying  to  locate 
a  target  or  other  object  has  to  be  care- 
ful to  keep  a  considerable  distance  from 
it.  If  he  stands  close  to  it  his  line  of 
vision  will  be  through  a  portion  of  the 
beam  of  light,  making  it  very  difficult  to 
see.  It  is  like  looking  into  a  dark  room 
through  a  lighted  one. 

One  of  the  most  important  parts 
played  by   searchlights  on  our  battle- 


In  working  out  his  invention.  Beck 
evolved  a  new  principle  in  arc-lamp 
construction.  It  is  really  the  first 
radical  improvement  made  in  the  arc  of 
a  searchlight  in  twenty-five  years. 

Theoretically,  a  mathematical  point 
of  light  in  the  focal  point  of  a  parabolic 
silvered  mirror  would  give  the  best 
beam  of  light.  However,  this  is  not 
possible,  for  the  source  of  light  or  arc 
must  be  larger  than  a  point.  There- 
fore the  larger  the  source  the  poorer 
the  reflected  candle-power.  The  old 
types  of  lamps  in  use  have  a  carbon 
arc  in  which  the  source  of  light  is  from 
the  crater  of  an  arc.  In  lamps  of  forty- 
four-inch  diameter  the  carbons  are  at 
present  one  and  one-half  inches  in 
diameter.  They  cannot  be  made  smaller 
in  existing  lamps  because  they  vapor- 
ize on  account  of  the  high  current 
strength.  The  candle-power  of  the 
present  arc  itself  is  fifty  thousand. 

Mr.  Beck  uses  carbons  only  five- 
eighths  of  an  inch  in  diameter  instead 
of  one  and  one-half  inches.  They  are 
not  pure  carbons  as  have  already  been 
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in  use,  but  carbons  with  mineralized 
cores  of  light-emitting-  gases.  Thus 
the  initial  candle-power  of  the  Beck 
arc  is  one  hundred  and  fifty  thousand. 
This  is  multiplied  three  thousand  times 
when  reflected,  by  reason  of  its  small 
area. 

The  effectiveness  of  this  great 
searchlamp  is  attributable  to  its  alcohol 
vapor  -  cooling  system  and  to  the 
mineralization  of  the  carbons.     With 


the  same  amount  of  current  used  to 
ignite  the  arcs  in  the  old  lamps  the 
Beck  light  can  turn  out  a  beam  six 
times  as  brilliant.  The  tests  made  at 
the  Brooklyn  Navy  Yard  were  super- 
intended by  Mr.  Beck  himself,  and  the 
reports  are  now  in  the  hands  of  the 
War  Department  officials  at  Washing- 
ton. If  the  reports  meet  with  approval 
the  Beck  lamp  will  be  placed  on  every 
ship  of  importance  in  the  navy. 


BUCKING  HORSE  EARNED 
'  $100,000 


By 
ARTHUR    CHAPMAN 


o 


«  >^^>^  LD  STEAMBOAT"  was 
the  world's  champion 
bucking  horse.  He  was 
the  star  performer  at 
world's  championship 
riding  contests  at  Denver,  Cheyenne, 
and  other  western  cities,  and  made 
hundreds  of  the  best  riders  in  the  West 
"pull  leather".  He  was  always  saved 
for  the  last  exhibition,  and  the  cham- 
pion rider  was  given  his  real  test  when 
he  bestrode  "Old  Steamboat".  Thou- 
sands came  to  see  him  buck,  and  the 
big  black  outlaw  horse,  who  never 
could  be  tamed,  drew  at  least  one  hun- 
dred thousand  dollars  to  the  gate. 

Steamboat  was  seventeen  years  old 
when  he  died  recently,  and  for  fifteen 
years  he  had  been  fighting  men  who 
tried  to  ride  him.  He  was  born  on  the 
Wyoming  range  in  the  Chugwater 
country  in  the  eastern  part  of  the  State. 
His  life  until  he  was  two  years  old  was 
one  of  absolute  freedom.  At  two  years 
he  was  brought  in  with  a  bunch  of 
other  colts  bearing  the  brand  of  the 
Swan  Land  and  Cattle  Company,  one 
of  the  biggest  live-stock  outfits  in 
W^yoming.    The  big  black  gelding  was 


assigned  to  one  of  the  cowboys  and 
taken  out  on  the  round-up  as  part  of 
his  "saddle  string".  The  horse  prompTtly 
threw  his  rider,  but  the  cowboy 
thought  he  could  tame  the  fiery  bronco 
eventually.  At  last,  however,  he  gave 
up  in  disgust,  and  then  the  other  cow- 
punchers  took  turns  trying  to  break 
the  animal,  but  all  were  thrown,  in 
cowboy  parlance,  "higher  than  Dad 
ever  hung  bacon". 

The  fame  of  the  big  black  horse 
began  to  spread.  Steamboat  was  named 
for  the  hot  springs  near  his  birthplace, 
which  make  a  sound  not  unlike  the 
chugging  of  a  steamboat.  Later,  when 
a  "Young  Steamboat"  was  brought 
into  the  arena — a  frank  trading  on  the 
name  of  the  famous  outlaw — the  "Old" 
was  attached  as  a  prefix  to  designate 
this  worst  of  all  bad  horses.  In  1899, 
Denver  gave  the  first  of  a  series  of 
cowboy  carnivals,  valuable  prizes  being 
hung  up  for  the  best  riders,  and  wild 
horses  were  gathered  from  all  over 
Wyoming  and  Colorado.  Steamboat 
threw  one  ambitious  rider  after  another 
at  this  carnival,  and  his  fame  was 
made.     Later,  when  Cheyenne  began 
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giving  its  now  famous  Frontier  Days 
show,  he  was  featured  there. 

At  that  time  no  wild  west  show 
would  buy  Steamboat  because  he  was 
not  the  type  of  "bucker"  wanted.  What 
the  show  managers  wanted  for  exhibi- 
tion purposes  was  the 
bronco  that  made 
few  fancy  leaps 
and  then  ran 
away.    But        ^^;;^  *m 


lungs  hurt,  and  blood  would  sometimes 
gush  from  nose  and  ears  and  they  would 
be  seized  with  fits  of  coughing.  One 
man  claimed  he  had  "ridden"  the  horse 
but  technically  the  feat  was  never  ac- 
complished. 

"Old   Steamboat",  fighter 
though    he    w  a  s, 
y  ^^^'^^i^^  scorned       tricks. 

^^  He  fought  in 

the    open 


Steam- 
boat never 
ran.  He  simply 
put  his  head  down 
and  made  a  business  of 
bucking.  He  came  down 
in  a  series  of  crashing  de- 
scents that  shook  every 
bone  in  the  rider's  body.  He  weighed 
twelve  hundred  pounds,  which  is  much 
heavier  than  the  average  western  bronco, 
and  he  made  every  pound  felt  when  he 
hit  the  ground.  Cowboys  who  have  made 
good  rides  on  Steamboat  have  told  the 
writer  that  it  was  agony  after  the  first 
minute  or  two.    Their  bones  ached,  their 
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He  was  the  greatest  bucking  horse  that 

ever  lived. 


and  "on 
the  square". 
He  had  the 
respect  of  every 
champion  he  unseated, 
because  he  turned  the 
trick  by  bucking  and  not 
by  plunging  backward  or 
rolling  over  as  many  horses  will  do. 
Such  was  "Old  Steamboat",  outlaw  of 
outlaws.  They  talk  of  putting  up  a  monu- 
ment to  him  at  Cheyenne — a  real  monu- 
ment of  the  sort  that  honor  men  who 
have  never  tasted  defeat.  He  deserves 
one,  for  the  West  will  never  see  his  like 
again. 


SEEKING  TO  CURE  MOST 
HOPELESS  DISEASE 


By 
GEORGE    F.    PAUL 


PICTURE  to  yourself  a  dozen 
sailor  boys  on  shore  leave  from 
an  American  battleship  riding 
at  anchor  in  the  harbor  of  an 
Oriental  port.  Young  and 
happy,  with  money  jingling  in  the  pockets 
of  their  spotless  uniforms,  they  halt  for 
a  moment  in  front  of  a  bamboo  shack 
where  a  native  is  tattooing  a  dragon  on 
a  man's  back. 

"There's  your  chance,  Malcolm,"  said 
one  of  the  American  boys  banteringly. 

"All  right,  it's  a  go,"  answered  Mal- 
colm ;  and  without  much  trouble  he  gave 
the  native  to  understand  that  he  wanted  a 
blue  anchor  tattooed  on  his  left  arm.  The 


but  when  the  fleet  steamed  away  from 
Japan,  there  was  one  brown-eyed  boy 
who  did  not  go  with  it,  and  that  was 
Malcolm  Higgins.  High  up  on  the 
cherry-blossom  hill  he  stood  and  watched 
through  burning  tears  the  great  ship 
which  had  brought  him  hither  slipping 
away  from  his  sight  over  the  horizon 
into  the  world  he  would  never  see  again. 

What  is  Malcolm  Higgins  now  ?  Stone 
blind,  helpless,  and  hopeless,  a  stranger 
in  a  stranger  people's  country — a  victim 
of  that  dread  disease  which  for  centuries 
has  baffled  medical  science  and  been  the 
scourge  of  every  nation  on  the  globe. 

With  the   Philippines,    the    Hawaiian 


MASSACHUSETTS  IS  ONE  OF  THE  THREE  STATES  WHICH  HAVE  ATTACKED  THE 

LEPER  PROBLEM 
The  home  on  Pcnikese  Island,  which  that  State  supports. 


jackies  stood  around  admiringly  while 
the  work  was  being  done,  then  went 
proudly  back  with  Malcolm  to  their  posts 
of  duty  on  board  the  man-of-war. 

A  few  weeks  later,  Malcolm's  left  arm 
began  to  itch  and  pain  him.  He  con- 
sulted the  ship's  physician,  telling  him 
about  the  native  who  had  done  the  tat- 
tooing.    The  doctor  did  not  say  much, 
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Islands,  and  Porto  Rico  as  part  of  the 
United  States,  what  to  do  with  and  for 
leprosy  has  become  a  question  which  con- 
stantly obtrudes  itself.  Only  three 
States — Louisiana,  Massachusetts,  and 
California — have  done  anything  definite 
for  the  care  of  the  lepers. 

How  urgent  the  need  is  for  a  national 
leper  home  is  shown  by  the  experience 


RuRKi  Colony  in  India 
Isolation  may  stump  out  thr  dis- 
rase  even   in  its  ancient  liome. 


Children,  OK  Indian  Patiknts, 
WITHOUT  A  Track  of  thk  Dis- 
ease 


*■  *  -#,;^ 


of  the  leper  who,  a  few  years  ago,  was 
hurried  in  a  box  car  from  one  State  to 
another  until  he  reached  the  fourteenth 
State — West  Virginia — where  he  died. 

Equally  striking  is  the  instance  of  a 
man  thirty-five  years  old  who  appeared 
at  a  St.  Louis  clinic  some  time  ago. 
He  had  been  a  soldier  in  the  Philippines 
ten  years  before,  and  had  but  recently 
noticed  an  eruption  of  the  skin. 

He  was  a  leper.  As  such,  his  case 
would  have  to  be  reported  to  the  Board 
of  Health  at  once.  The  health  officers 
hustled  him  out  to  a  shack  near  the  small- 
pox-hospital and  shoved  him  into  a  dark 
room,  where  was  crouched  a  Chinese 
leper,  hideously  mutilated  by  the  disease. 
In  terror  the  soldier  escaped  that  night. 
The  evening  papers  had  lurid  accounts 
of  the  whole  affair. 

The  unfortunate  man  fled  across  the 
river  to  his  brother's  home  in  Illinois ; 
but  the  papers  had  preceded  him,  and  his 
brother's   family   drove  him   from   their 


yard.  He  was  hunted  like  a  mad  dog, 
and  finally  returned  to  quarantine.  Food 
was  brought  down  from  the  smallpox 
hospital  and  put  within  reach,  so  that  he 
and  the  Chinese  leper  could  obtain  it. 
This  man  was  an  American,  but  this 
treatment  turned  hirn  against  his  country 
and  he  fled  to  Mexico. 

Is  leprosy  to  increase  in  our  country? 
One  noted  physician  is  quoted  as  saying 
that  leprosy  is  increasing  here,  and  will 
continue  to  increase,  because  thousands 
of  our  citizens  have  been  exposed  in  the 
Philippines  and  other  island  possessions. 
The  incubation  period  in  cases  of  leprosy 
he  declares  to  be  very  long,  extending 
from  three  to  fifteen  years.  "I  have 
known,"  he  writes,  "several  instances 
where  the  incubation  period  has  been 
from  ten  to  twelve  years."  He  cites  the 
case  of  an  American  who  had  helped  open 
a  railroad  in  the  Philippines ;  his  erup- 
tion appeared  ten  years  later. 

Little  wonder,  then,  that  with  leprosy 
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are  reported  to  be  In- 
fested with  the  disease. 
For  instance,  Colombia, 
of  which  the  Canal  Zone 
was  once  a  part,  was  re- 
cently the  seat  of  an  in- 
quiry which  would  indi- 
cate that  there  were 
thousands  of  lepers  in 
that  country. 

How  can  leprosy  be 
communicated?  By  con- 
tact, which  results  in 
getting  the  bacillus  of 
leprosy  into  the  body 
through  an  abrasion  of 
the    skin;    through    in- 


The  Mail  Boat  Arrives 

Eternal  isolation  is  what  the  leper  faces  in  order  that  his 

disease  may  not  be  carried  to  his  fellow-man. 

encircling  the  globe  and  probably  threat- 
ening our  own  country,  scientists  are 
bending  every  effort  to  search  out  the 
causes  and  discover  a  cure  for  the  dread 
disease. 

Americans   who   have  been   employed 


The  Canadian  Colony 

It  is  housed  in  excellent  quarters  at  Tracadie, 

New  Brunswick. 


flamed  nostrils ;  through  food  cooked  by 
a  leper ;  perhaps  by  the  sting  of  an  insect. 


C.\RING  FOR  ONE  HUNDRED  TWENTY  IN  INDIA 

Model  showing  the  barracks  at  Ramachandrapuram,  which  cover  three  and  a  half  acres.    They  consist  of  a  church. 

medical  room,  three  houses  for  men,  and  a  house  for  women  (at  the  left). 


in  the  Panama  Canal  Zone,  or  who  have 
traveled  through  that  region,  are  familiar 
with  the  fact  that  Central  America  and 
the  entire  west  coast  of  South  America 


Thus  it  can  be  readily  seen  to  what  perils 
a  company  of  our  soldiers  in  the  Philip- 
pines would  be  exposed  (if  by  chance  an 
undiscovered  leper  were  a  cook). 
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Leprosy  is  usually  found  in  one  of 
three  forms — anaesthetic,  nodular,  or 
mixed.  The  anaesthetic  or  smooth  form 
attacks  the  nerves  and  results  in  complete 
loss  of  sensation.  In  this  form  the 
fingers  and  toes  sometimes  die  and  drop 
off.  The  nodular  or  tubercular  form  is 
characterized  by  great 
lumps  in  the  skin,  which 
often  develop  into  ulcers 
and  cause  terrible  disfig- 
urement of  the  features. 
The  mixed  form  is  the 
inost  usual  and  combines 
the  features  of  both. 
There  is  also  another 
form  called  "white  lep- 
rosy", in  which  hair  and 
skin  become  snow  white, 
and  which  is  a  milder 
form  of  the  disease. 
Experiments  with  the 
use  of  the  X-ray  have 
proved  of  some  value  in 
the  treatment  of  the  dis- 
ease in  the  Philippines, 
the  eniptions  tending  to 
heal  with  its  repeated  use. 

One  of  the  most  modern  and  thor- 
oughly equipped  leper  asylums  in  this 
country  is  maintained  by  the  State  of 
Massachusetts  on  Penikese  Island,  oflf 
New  Bedford.  Here,  under  the  superin- 
tendency  of  Dr.  and  Mrs.  Frank  H. 
Parker,  fourteen  lepers  are  cared  for. 
They  represent  seven  nationalities,  sev- 
eral coming  from  such  distant  points  as 
the  Barbados  and  the  Cape  Verde 
Islands. 

At  Tracadie,  New  Brunswick,  on  the 
bleak  and  rugged  coast  of  the  Gulf  of 
St.  Lawrence,  a  heroic  band  of  nuns 
devote  their  lives  to  ministering  to  a 
colony  of  suffering  lepers.  For  five 
months  of  the  year,  the  brave  little  colony 
is  entirely  isolated  from  the  outside 
world. 

The  gray  stone  building  in  which  they 
are  housed  seems  a  part  of  the  old  ocean 
itself  as  it  looms  out  of  the  mist  of  the 
Gulf.  A  leaf  from  the  diary  of  Marie 
Colliers,  a  young  woman  of  French  de- 


scent who  visited  the  colony,  shows  this 
entry :  "I  first  caught  sight  of  the  lepers 
when  I  went  into  the  chapel  for  evening 
prayers.  I  could  see  them  through  the 
great  glass  wall  which  shuts  off  their 
apartment.  I  thought  of  them  all  night. 
Then  this  morning  I  helped  one  of  the 


Our 
The  Culion  colony 


Eastkrn  Possessions  Present  a  Problem 
in  the  Philippines  has  cottag:es  on  a  beautiful  beach  at  the 
edge  of  the  sea. 

sisters  make  the  beds  for  the  lepers. 
Then  we  had  breakfast.  The  bread  is 
very  hard  and  the  fish  very  salty — I  can 
hardly  eat  the  food.  At  8  o'clock  tonight 
I  went  the  rounds  with  two  sisters  dress- 
ing the  sores  of  the  lepers.  The  room  is 
growing  chilly.  The  wind  is  whistling 
around  the  eaves  and  the  deep  boom  of 
the  waves  keeps  pounding  through  the 
still  night.     How  far  I  am  from  home !" 

Conditions  that  led  to  the  formation  of 
the  Tracadie  Colony  seem  to  substantiate 
the  "fish  theory"  of  leprosy.  Dr.  L. 
Duncan  Bulkley,  who  has  made  the  mat- 
ter the  subject  of  extended  investigations, 
reports : 

"For  a  great  many  years  observers 
have  claimed  that  in  some  way  leprosy 
is  conveyed  through  fish.  In  the  light 
of  modern  knowledge  concerning  the 
conveyance  of  various  diseases  by  means 
of  lower  animal  life,  the  theory  would 
seem  to  have  fresh  scientific  support.    I 

{Continued  on  page  946i 


Loaded  tg  Capacity 
The  new  boats  hold  al- 
most a  thousand  yards 
of  gravel  and  a  small 
sea  would  send  them  to 
the  bottom. 


Settled  Down  for  a 

Full  Meal 

The    sand    and    grravcl 

sucker  taking  material 

through  its  pipes. 


THE  "SAND  HOG"  IN  PASTURE 

'T'HE  latest  boats  made  especially  for 
sucking"  up  and  carrying"  sand  or 
gravel  in  large  quantities  have  two  long 
pipes  at  one  end  supported  by  derricks. 
These  are  the  tubes  through  which  the 
mechanism  draws  its  material.  It 
takes  the  "sand  hog",  as  it  is  called,  a 
whole  day  to  fill  up — a  full  load  consist- 
ing of  nearly  a  thousand  yards  of  sand. 
The  sand  and  the  water  are  drawn  up  by 
powerful  pumps  and  the  water  is  allowed 
to  flow  off,  letting  the  sand  remain,  as 
shown  in  one  of  the  illustrations. 

The  upper  picture  shows  how  far 
down  in  the  water  the  craft  sinks  when 
it  has  its  complete  load,  which  weighs 
more  than  three  million  three  hundred 
thousand  pounds.  When  loaded,  these 
boats  can  navigate  only  in  smooth 
water,  as  the  slightest  sea  would  send 
them  to  the  bottom. 


TSETSE  FLY  WITH  TWO-FOOT 
WINGS 

■"THE  War  Department  has  received 
from  the  British  Museum  a  giant 
model  of  the  tsetse  fly,  the  dreaded  in- 
sect which  carries  the  sleeping  sickness 
that,  in  spite  of  European  medical  inter- 
vention, has  destroyed,  and  is  still  de- 
stroying whole  populations  in  Africa. 

This  magnified  fly  has  a  wing-spread 
of  about  two  feet.  It  was  specially  or- 
dered by. our  Government  for  purposes 
of  study  by  the  medical  corps  of  the 
army.  The  sleeping  sickness  is  today 
one  of  the  most  important  problems 
confronting  investigative  science.  There 
is  fear  lest  it  may  arrive  in  the  United 
States,  or  in  some  of  our  outlying  pos- 
sessions, at  any  time. 

No  cure  for  it  is  known,  and  it  in- 
variably kills,  the  principal  symptom 
being  a  torpor  which  steadily  and  in- 
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evitably  increases  until  death  comes  to 
the  relief  of  the  sufiferer.  So  far  as 
known,  the  only  carrier  and  distributor 
of  the  malady  is  the  tsetse  fly,  which 
is  a  greedy  and  ferocious  bloodsucker. 
In  inflicting  a  bite,  it  introduces  into 
the  veins  of  the  victim  certain  eel-like 
parasites,  microscopic  in  size, 
which,  multiplying  by  millions  in 
the  blood  stream,  cause  the  dis 
ease. 

FLOATING  GARDENS 
OF  KASHMIR 


nrilE  "float- 
ing gar- 
d  e  n  s"    of 
one  of  the 
1  akes    of 

Kashmir  are  not,  as  might  be 
inferred  from  the  photograph, 
merely  overflow  marshes  on  the 
edge  of  the  water,  but  are  float- 


of  garden  from  his  neighbor  may 
actually  detach  that  area  and  moor  it 
alongside  his  own.  In  making  a  garden, 
a  piece  of  the  floating  material  along  the 
border  of  the  lake  having  a  dense 
growth  of  the  indigenous  water  weed  is 
selected.  On  this  foundation  are  heaped 
dry  reeds  and  decaying  vegetable 
matter  and  then  soil.  This  process, 
repeated  several  times,  forms  a  small 
island,  whose  densely  woven  floor  of 
roots  will  support  enough 
earth  to  grow  the  highest 
class  of  vegeta- 
b  1  e  s,  and 
upon  which 
a  man  may 
walk  with- 
out fear  of 
staving  a  hole  in  the  "bottom" 
and  falling  through.  The 
vegetable  products  of  Kash- 
mir's "floating  gardens"  are 
famed  all  over  India  for  their 
qualities. 


ing  in  fact  as  well  as  in  name,  so  Spreader  of  sleeping  splendid  qualities,  just  as 
much  so  that  a  man  purchas-  The  Government  boufrht  fruits  from  various  sections  are 
ing   twenty-five    square   yards     *'"^S"fy  fT^t udy'  "'*"    known  in  the  United  States. 


GARDENING  IN  OPEN  WATER 
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The  Great  Palm  That  the 
Wrecking-Crane  Saved 


WHEN  THE  WORM 
IS  A  MASON 

DUILDING  a  structure 
of  masonry  as  hard 
as  stone,  the  caddis 
worm  hides  effectively 
from  fish  which  would 
find  it  a  tempting  mor- 
sel. The  little  larva 
has  a  soft  body  which  is 
much  appreciated  by 
minnows  and  so,  with 
astonishing  skill,  it  gath- 
ers stones  and  matches 
them  together,  complet- 
ing the  whole  with  ce- 
ment. The  job  is  done 
under  water  and  the 
cement  holds  firmly 
after  a  short  time.  Then 
it  is  almost  as  easy  to 
crush  the  little  building 
as  it  is  to  break  it  apart. 
Naturalists  have  watched 
the  construction  job  by 
prodding  the  caddis  from 
its    home    and    making 


it  rebuild  but  always  the  little  worm  succeeds  in  match- 
ing the  stones. 

MOVE  SEVENTY-FIVE-FOOT  PALM 

prOR  thirty  years  a  giant  palm  tree  has  stood  guard 
before  the  entrance  of  the  old  Southern  Pacific  rail- 
way station  at  Los  Angeles.  A  new  building  has  been 
built  on  the  old  site  and  popular  sentiment  demanded 
that  the  tree  be  saved  althovigh  the  railway  had  deter- 
mined to  chop  it  down.  The  wrecking  train  used  by  the 
railroad  was  finally  put  to  work  and  the  big  tree  was 
hoisted  aboard  a  flat  car  and  sent  to  the  Exposition 
grounds  where  it  will  remain  the  rest  of  its  days.  It  was 
the  second  time  it  had  been  moved,  as  it  originally  took 
root  beside  the  harbor  twenty  miles  from  the  city.  It 
was  brought  to  its  second  home  when  that  part  of  the 
country  was  part  of  a  ranch. 


Handiwork  of  the  Caddis  Worm 

The  larva  fits  the  stones  together,  working  from  the  inside,  and  the  finished  prod 

uct  is  difficult  to  crush. 


Windmills  of  Every  Type 
They  are  models  made  by  a  couple  of  boys  who  tried  to  see  how 
many  different  kinds  they  could  devise. 

WINDMILL  MUSEUM 

'T'WO  ingenious  Connecticut  boys  have  made 
the  finest  and  most  complete  collection  of 
windmills  on  record.  Several  years  ago  they 
began  by  making  themselves  a  simple  little 
whirligig  windmill  out  of  a  cigar  box.  Then 
they  became  interested  and  tried  one  of  a 
little  more  difficult  form — a  soldier  swing- 
ing two  bright  tin  swords. 

This  was  a  success  and  worked  splendidly. 


They  put  him  at  the  top  of  a 
pole  in  their  yard,  where  he  at- 
tracted lots  of  attention.  Pass- 
ers-by told  the  lads  of  other 
kinds  they  had  seen  and  the  boys 
tried  to  make  them  all.  Some 
of  the  windmills  would  work, 
and  some  would  not ;  but,  after 
three  years  of  experimenting, 
they  have  twenty-two  different 
workable  windmills,  all  set  on 
one  post,  like  the  branches  of  a 
tree,  and  when  a  good  breeze 
blows  the  sight  is  worth  going 
far  to  see. 

J« 
FOOT  LEVER  OPENS 
GARBAGE  CAN 
/^NLY  a  trained  dog  could  get 
a  meal  in  the  new  garbage 
can.  It  is  equipped  with  a  foot 
lever  which  operates  the  cover, 
and  there  is  no  other  way  of 
opening  it.  It  is  also  the  mo%t 
sanitary  can  on  the  market,  be- 
cause it  has  a  place  for  a  recep- 
tacle which  drips  germicide  and 
makes  the  whole  odorless.  Every 
time  the  cover  is  lifted  and  au- 
tomatically replaced  by  the  foot 
lever  a  small  amount  of  the  dis- 
infectant is  sprayed  over  the  en- 
tire interior  of  the 
the  can  from 
openings 
in  the  top. 


With      Disin- 
fectant   IN 

THE  Top 
The  new  gar- 
bage can  may 
be  opened  only 
with  the  foot 
lever. 


«/ 


GOOD  STEEL  FROM  THE 
JUNK  PILE 


MADE  OVER  FROM   SCRAP 
This  finished  work  includes  draw  bars  and  an  entire  switching  stand  which  escaped  being  sold  as  junk. 


By 
A.    A.    COULT 


D 


URING  the  course  of  a  year 
every  large  railroad  accumu- 
lates several  thousand  tons  of 
scrap  iron  which  is  sold  to  the 
junk  dealer  for  what  it  will 
bring.  The  price  ranges  from  a  dollar 
and  a  half  to  eight  dollars  a  ton.  This 
is  material  which  does  not  seem  worth 
while  repairing. 

Believing  that  a  part  of  the  scrap  might 
be  salvaged  to  good  advantage,  the  Frisco 
Lines  opened  a  reclamation  plant  at 
Springfield,  Missouri,  to  give  th?  theory 
a  trial.  They  owned  some  idle  shop 
buildings  and  old  machinery  which  were 
deserted  upon  the  opening  of  their  model 
shops  in  another  part  of  the  city,  so  the 
department  did  not  require  a  large  initial 
outlay  of  money. 

The  results  during  the  first  few  months 
proved  so  encouraging  that  the  officials 
increased  the  capacity   of  the  plant  by 
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erecting  additional  small  buildings  out  of 
scrap  material  from  the  car  repair  yards 
and  equipped  them  with  tools  brought 
from  various  places  on  their  lines. 

The  plant  has  handled  on  an  average 
about  four  thousand  tons  of  metal  scrap 
per  month.  By  the  use  of  oxweld  cutting 
burners  the  large  pieces,  such  as  old  boil- 
ers and  fire  boxes,  have  been  reduced  to 
sizes  convenient  for  handling.  Junk 
dealers  allow  about  a  dollar  and  a  half  to 
two  dollars  and  a  half  per  ton  for  very 
large  iron  scrap,  as  they  have  to  break 
it  up  before  it  can  be  sent  to  the  furnace ; 
but  at  a  cost  not  exceeding  a  dollar 
and  a  half  a  ton,  the  large  pieces  are 
cut  up  at  the  reclamation  plant  into  strips 
of  convenient  size,  in  which  shape  they 
command  a  price  of  from  six  dollars  to 
seven  dollars  per  ton. 

The  scrap  is  unloaded  at  the  plant  by 
a   hoist   equipped   with   electric   magnet. 


MAKING  GOOD  BOLTS  OUT  OF  BAD  ONES 
The  power  shears  help  the  workmen  to  turn  out  vast  iiuantitics  of  material  that  is  almost  as  good  as  new. 


The  entire  mass  is  dumped  upon  the 
general  scrap  pile,  except  the  very  large 
pieces,  which  are  set  out  in  the  cutting 
yard.  On  the  ten  acres  comprising  the 
yards  there  is  a  place  for  every  kind  of 
junk  and  each  classification  is  kept  in 
neat  piles  on  its  own  space. 

Power  cutting  shears  are  used  to  cut 
off  bolt  heads  and  weldings  holding  two 


or  more  classifications  together,  so  that 
each  serviceable  part  may  be  sent  to  its 
own  pile  and  the  worn  parts  scrapped  at 
once.  The  sorted  piles  of  rods  and  iron 
straps  are  taken  to  the  machine  or 
blacksmith  shops  where  every  piece  is 
tested  for  fracture  before  being  straight- 
ened or  rebent  into  proper  design  to  be 
assembled    in   its   place   as   part   of   the 
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WHAT  COULD  NOT  BE  SAVED 
All  material  that  the  reclamation  plant  cannot  utilize  is  turned  over  to  the  junk  man. 
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MAKING  A  NEW  FROG  OUT  OF  AN  OLD  ONE 

The  acetylene  welding-  process  helps  the  reclamation  shop  to  make  a  new  frog-  at  a  saving  of  over  thirty  dollars. 


serviceable  equipment  which  belongs  to 
the  railroad. 

All  of  the  bolts  obtained  from  the  scrap 
pile  are  sent  to  the  bolt  house,  where  the 
damaged  ends  and  cracked  heads  are  cut 
off,  the  crooked  bolts  and  rods  straight- 
ened under  hammers,  and  then  taken  to 
the  machine  shop  where  they  are  re- 
threaded,  and  new  heads  made.  They 
are  then  assorted  into  standard  lengths 
and  diameters. 

All  worn  switch  frogs  are  taken  to 
the  frog  and  rail  shop,  where  each  part 


is  taken  off  and  the  serviceable  parts 
saved  for  future  use.  Such  pieces  as 
can  be  used  in  reassembling  the  frogs 
and  switches  are  incorporated  into  new 
ones,  and,  if  necessary,  the  worn  parts  are 
built  up  by  the  oxweld  process,  or  planed 
down  to  a  smaller  size.  The  average 
cost  of  reclaiming  frogs  is  seven  dollars 
and  fifty  cents,  while  a  new  frog  costs 
forty-three  dollars  and  twenty-five  cents, 
so  there  is  considerable  profit  in  working 
over  the  old  material  which  once  was 
sold  as  junk. 


HIGH  FARMING  SOLVES  HIGH 
LIVING  COST 


By 
H.    LEO    MURPHY 


WHEN  everyone  deplored 
the  high  cost  of  living 
this  summer  Harry  Kon- 
ollman,  an  automobile 
manufacturer  of  Phila- 
delphia, merely  smiled,  for  he  had 
solved  the  living  problem  by  means  of 
high  farming. 

»4  . 


On  the  roof  of  his  home  Konollman 
had  a  truck  patch,  while  the  third  floor 
was  turned  over  to  four  hundred 
chickens — and  all  this  in  one  of  the 
busiest  business  sections  of  a  large  city. 
With  summer  over,  Philadelphia's 
"roof  farmer"  is  already  preparing  for 
the  spring  and  planting  time. 


HIGH  FARMING  SOLVES  HIGH  LIVING  COST 
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Konollman's  house  is  a  three-story 
structure  and  on  the  property,  without 
making  use  of  a  back  yard,  he  raises 
all  the  requisites  of  a  good  meal.  All 
anyone  needs,  he  says,  to  do  the  same 
thing  is  a  flat  roof  and  a  little  nerve. 

The  entire  first  floor  is  used  by  Kon- 
ollman  as  a  garage  and  automobile 
manufacturing  pla«}t.  The  second  floor 
is  occupied  by  his  family.  On  the  third 
floor  are  the  chickens,  more  than  four 
hundred  of  them.  There  are  brooders 
and  incubators  and  all  the  appurte- 
nances of  a  chicken  farm. 

The  rear  of  the  second  floor  extends 
some  distance  back  of  the  third  floor 
and  on  the  roof  of  this  portion  Konoll- 
man  has  fenced  in  a  chicken  run.  This 
he  keeps  well  sodded  and 
here  the  chickens  can 
exercise  and  pick  worms 
and  scratch  in  the  earth 
although  many  miles 
away  from  their  country 
cousins. 

Then  comes  the  real 
roof  garden.  This  is  on 
the  flat  roof,  which 
Konollman  has  covered 


Chickens  Whre  at  Home  on  the 

Roof  and  Thky  Supplied  Meat 

AND  Eggs 


with  earth  to  a  depth  sufficient  to 
grow  virtually  every  vegetable.  During 
the  summer  he  garnered  corn,  egg  plants, 
spinach,  tomatoes,  carrots,  beans,  peas, 
and  cabbage. 

One  corner  of  the  roof  is  given  over 
to  a  small  flower  garden.  A  water 
service  pipe  has  been  run  to  the  roof, 
so  that  a  hose  may  be  played  on  the 
garden  to  keep  it  in  condition.  Every 
bit  of  ground  or  rather  roof  space  is 
utilized,  and  intensive  farming,  such  as 
is  practiced  on  a  large  scale  in  Europe 
and  Asia,  has  a  chance  to  show  how 
results  can  be  obtained  in  this  way  with 
a  little  hard  work. 

So  Konollman  only  smiles  when  the 
talk  turns  to  the  cost  of  living. 


WHERE  THE  FAMILY  VEGETABLES  GREW 
Com  and  other  garden  truck  from  the  roof  supplied  the  table. 


TO  LOAN  PATENT  OFFICE 

MODELS 


By 
WALDON    FAWCETT 


TECHNICAL  students  may 
have  the  aid  in  their  studies, 
if  Congress  says  the  word,  of 
a  very  new  kind  of  textbook. 
The  proposition  is  to  have  the 
national  legislature  authorize  the  tem- 
porary loan  to  educational  institutions  in 
the  United  States  of  the  historic  models 
now  in  the  custody  of  the  United  States 
Patent  Office.  In  the  distribution  of 
these  famous  working  models,  if  the  loan 
system  is  authorized,  preference  will  be 
given  to  schools  and  colleges  devoted 
chiefly  to  the  mechanical  and  industrial 
arts  and  related  sciences. 

Only  those  who  realize  the  significance 
of  many  of  these  miniature  representa- 
tions of  successful  inventions  can  appre- 
ciate what  an  aid  they  might  prove  to 
members  of  the  rising  generation  who 
are  tracing  the  evolution  of  modern 
methods  and  machinery.  It  would  be 
well  worth  to  any  educational  institution 
the  expenditure  necessary  to  provide  the 
required  storage  space  "secure  against 
fire  or  other  hazard". 


Of  course,  it  will  be  understood  that 
the  models  which  it  is  proposed  to  send 
out  as  object  lessons  for  the  inventors  of 
the  future  are  not,  in  most  instances, 
models  of  recent  inventions.  Any  pres- 
ent-day applicant  for  a  patent  may,  if  he 
choose,  submit  with  his  application  a 
model  of  his  invention  or  any  part  of  it, 
but  there  is  nothing  compulsory  about 
such  contribution.  In  years  gone  by,  it 
was  obligatory  for  each  inventor  who 
sought  federal  protection  for  his  brain- 
child to  deposit  in  the  Patent  Ofiice  an 
accurate  model  of  his  invention.  It  is 
the  models  that  accumulated  during  that 
period  of  our  patent  history  that  it  is 
now  proposed  to  display  as  an  inspiration 


One  of  the  First  Sewing  Ma- 
chines 
This  is  one  of  the  many  models  of 
that  household  necessity  of  today. 
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to  the  young  men   and  women  of  the 
nation. 

If  it  had  been  planned  to  enforce  the 
requirement  for  models  during  the  period 
of  history  most  prolific  of  notable  invent- 
ive achievements  there  could  not  have 
been  chosen  a  better  stage 
than  that  during 
which  the  collec- 
tion at  Washington 
was  formed.  With- 
in the  span  of  years 
when  each  inventor 
must  needs  assume  the 
role  of  model  maker 
were  included  the  cru- 
cial periods  in  the  evo- 
lution of  a  large  number  of  our  most 
notable  inventions — the  sewing  machine, 
the  modern  printing  presses,  the  type- 
writer, power  harvesting  machinery. 
Indeed,  to  what  an  extent  these  models 
chronicle  the  progress  of  invention  in  an 
actively  competitive  field  may  be  sur- 
mised from  the  fact  that  there  are  in 
the  collection  more  than  one  hundred 
diflferent  models  of  distinctive  type- 
writers. To  be  sure,  in  a  field  such  as 
the  typewriter  sphere,  where  upward  of 
six  thousand  patents  have  been  granted 
to  date,  the  models  can  only  suggest  the 
trend  of  invention  rather  than  trace  the 
entire  range  of  experiment  and  when,  as 
in  this  case,  the  models  cover  the  most 
interesting  period  of  development,  their 
instructive  function  is  emphasized. 


Model  of  One  of  Lincoln's  Inventions, 
Axle  and  Wagon  Wheels 


Whatever  may  be  the  value  of  the  pur- 
pose served  by  the  loan  of  the  patent 
models  it  would  assuredly  be  an  improve- 
ment over  their  present  disposition.  Until 
a  few  years  ago  all  the  important  patent 
models  were  displayed  in  glass  cases  in  a 
museum  at  the  Patent 
Ofiice  which  served 
as  one  of  the  "show 
places"  at  the  na- 
tional  capital. 
However,  as  the 
Patent  Office  be- 
came inadequate  to 
the  needs  of  "the  na- 
tion of  a  million  pat- 
ents" it  was  necessary 
to  displace  the  models  in  order  to  use 
the  space  for  more  prosaic  but  essen- 
tial purposes.  Some  of  the  most  impor- 
tant models  were  transferred  to  the  Na- 
tional Museum  where  they  are  now  on 
display,  but  the  greater  proportion  were 
stowed  away  in  huge  packing  boxes 
which  have  since  been  shifted  from  one 
storage  place  to  another,  something  of  a 
"white  elephant"  on  the  hands  of  Uncle 
Sam  and  yet  denied  to  an  inquisitive 
public.  Some  of  the  models,  too,  have 
sentimental  value  aside  from  their  his- 
toric significance,  as,  for  example,  the 
models  which  Abraham  Lincoln  made  to 
illustrate  several  inventions,  all  unsuccess- 
ful, on  which  he  took  out  patents.  Such 
a  group  of  models  will  prove  of  great 
interest  to  the  young  mechanic. 


SEND  WATER  UNDER  'THE 
NARROWS" 


By    ROBERT    G.    SRERRETT 


FOR  the  better  part  of  three  and 
a  half  years,  the  engineers 
of  the  Board  of  Water  Supply 
of  New  York  City  have  been 
busy  building  a  wonderful 
aqueduct    by    which    water    from    the 


Catskill  Mountains  is  to  quench  the 
ever-growing  thirst  of  the  metropolis. 
Until  lately  it  was  not  intended  to  sup- 
ply this  water  to  the  rather  isolated 
Borough  of  Richmond,  which  occupies 
Staten     Island,    because    there    were 
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physical  difficulties  in  the  way  that 
were  rather  discouraging.  However, 
Staten  Island  is  to  get  its  daily  cupful 
from  the  far-away  mountains.  The 
engineering  experts  of  the  great  mu- 
nicipality have  made  this  possible. 

The  gap  that  seemed  to  stand  in  the 
way  of  this  achievement  is  a  stretch  of 
water  at  the  most  restricted  section  of 
the  harbor  that  has  a  span  of  nearly 
ten  thousand  feet.  This  stretch  is 
known  as  The  Narrows,  and  through 
this  navigable  highway  an  enormous 
amount  of  shipping  threads  its  way 
restlessly.     Because  of  the  contracted 


passage  the  current  attains  a  normal 
speed  of  more  than  three  miles  an  hour, 
and  it  is  by  this  route  that  the  greater 
part  of  the  sewage  of  New  York  finds 
its  way  seaward.  Unfortunately  this 
floating  filth  does  not  always  go  on- 
ward to  the  ocean,  and  there  has  gath- 
ered in  the  course  of  decades  a  good 
deal  of  silt  upon  the  original  river  bot- 
tom, while  the  waters  immediately 
above  are  dark  and  laden  with  their 
charge  of  refuse.  For  these  reasons,  it 
was  not  practicable  to  dredge  a  shallow 
trench  in  which  to  lay  the  proposed 
three-foot  connecting  main.     The   state 


The  Mode  of  Operation 

The  pipe  being  laid  in  the  trench 

dug  for  the  purpose. 


Ready  to  Make  a  Water-Tight 
Joint 

Note  the  man  inside  the  section  of 
pipe  leading  under  water. 


SENDING  THE  TUBE  TO  THE  HARBOR  BOTTOM 
Water  from  the  mountains  had  to  bo  sent  through  the  river  to  Staten  Island  in  absolutely  water-tight  pipes  and  joints. 


of  the  bottom  and  the  darkness  of  the 
waters  made  it  dangerous  to  employ 
divers  or  to  trust  to  them  to  seal  tight 
the  many  joints.  The  cost  would  have 
been  prohibitive  to  bore  down  to  bed 
rock  and  to  drive  a  tunnel  of  that  size 
from  shore  to  shore  through  the  solid 
stone.  The  problem  was  to  devise  ways 
by  which  the  sections  of  the  main 
could  be  assembled  above  water  and 
then  sunk,  without  fear  of  leakage, 
progressively  into  a  deep  trench. 

To  do  this  meant  that  the  growing 
conduit  should  have  the  power  of  flex- 
ing and  yet  remain  water-tight,  and 
that  the  joints  should  be  packed  with 
an  enduring  metal  rather  than  rubber 
or  fiber  which  would  disintegrate  ere 
long.  A  chance  suggestion  on  the  part 
of  a  workman  at  the  foundry  that  had 
the  contract  for  the  iron  piping  led  the 
city's  engineers  to  experiment  with  a 
lead-packed  ball-and-socket  joint,  and 
from  these  investigations — covering  a 
good  many  months — was  evolved  a 
union  sealed  with  plastic  lead  which 


possessed  the  dual  qualities  of  flexibil- 
ity and  water-tightness. 

The  idea  of  a  metal-packed  joint  is 
not  new,  neither  is  a  flexible  junction 
a  novelty,  nor  is  there  anything  strik- 
ingly original  in  laying  a  water  main 
on  a  river  bottom  or  in  a  trench  where 
divers  could  make  the  unions  and  pack 
them  water-tight.  But  in  the  present 
instance,  physical  circumstances  called 
for  something  quite  different,  and  it 
was  needful  that  the  conduit  be  buried 
beneath  the  semi-fluid  bed  of  a  decid- 
edly foul  channel,  and  that  provision 
be  made  for  laying  the  pipe  in  a  cur- 
rent-swept passage  which  could  not  be 
blocked  owing  to  the  frequent  travel  of 
the  biggest  of  ocean-going  craft. 

When  the  last  section  of  the  siphon 
is  laid  the  trench  will  be  filled  with 
suitable  material  which  will  make  it 
impossible  for  an  anchoring  vessel  to 
get  her  "mud-hook"  caught  in  the  con- 
duit, and  this  covering  will  also  be 
rigid  enough  to  bear  the  load  of  any 
chance  sunken  vessel. 


869 


870 


TECHNICAL    WORLD    MAGAZINE 


BRIDGE  IN  PLACE  IN  SEVEN 
MINUTES 

VJT/HEN  one  of  the  longest  and 
heaviest  railroad  bridges  in  the 
country  was  "rolled"  into  its  perma- 
nent abode  at  Tyndall,  Ohio,  in  seven 
minutes,  without  interrupting  traffic, 
a  new  record  for  engineering  work  of 
this  kind  was  established. 

Eleven  minutes  after  the  last  train 
crossed  the  struc- 
ture in  its  tempo- 
rary position,  an- 
other moved  over 
it  in  its  permanent 
place.  Only  ten 
minutes  and  seven- 
teen  seconds 
elapsed  between 
the  breaking  of  the 
rails  and  recon- 
necting them.  The 
bridge,    known    as 

"100",  is  a  three-span  truss  structure, 
seven  hundred  twenty  feet  long  and 
weighing  seven  million  pounds. 

As  one  structure,  the  three  spans 
were  shifted,  with  ties  and  rails  in 
place.  The  calculation  was  so  fine  that, 
despite  the   rapidity   of  the   operation 
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The  Rule  That  Is  a  Square 

By  bending  it  back  so  that  the  angled  edges  meet,  this 

newly  patented  tool  becomes  a  perfect  square. 


and  the  length  of  the  bridge,  nothing 
was  disturbed  in  the  slightest  degree. 
Even  the  rails  on  the  spans  made  per- 
fect alignment  with  the  tracks  at 
either  end. 

Each    span    was    carried    on    "sand 
jacks"  or  small  steel  boxes  filled  with 
dry  sand.    This  step  was 
taken  so  that  the  spans 
would  be  held,  during  the 
"rolling"      operation, 
somewhat     higher     than 
their    final    positions. 
When    the    bridge 
was    in    place    the 
sand    was    allowed 
to  run  out  and  the 
trusses    settled 
gently     into     their 
permanent  shoes. 

The  power  re- 
quired was  surpris- 
ingly small.  The 
greatest  pull  on 
any  of  the  three  trusses  was  calculated  at 
not  over  fifteen  thousand  pounds.  The 
steel  cables  were  not  even  pulled  taut. 
An  ingenious  "telltale"  arrangement,  con- 
structed of  piano  wires,  pulleys,  weights, 
and  a  graduated  scale,  guarded  against 
one  span  moving  faster  than  another. 
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WITH  THE  CLOCK  LOOKING  ON 
The  giant  rule  with  the  aid  of  a  little  telltale  device  showed  that  the  spans  were  moving  evenly. 

showed  how  long  it  took. 


The  timepiece 


Tomatoes  Gone^  No  One  Hurt 
If  the  truck  had  not  hit  the  oil  tank  it  would  have  fallen  into  the  valley 
far  below. 


WHEN  AN  AUTO  BREAKS 
AWAY 

W7HAT  happens  when 

gets  beyond  control  is  sliown 
this  photograph  of  an  unusual 
in  Los  Angeles.  It  oc- 
curred as  a  heavy  motor 
truck,  driven  by  a  Jap- 
anese market  gardener, 
who  was  taking  a  load 
of  ripe  tomatoes  into 
town,  was  crossing  the 
North  Broadway  bridge. 
The  steering  device  of 
the  truck  got  out  of  con- 
trol, and  it  dashed,  full 
speed,  at  right  angles  to 
its  course,  went  through 
the  iron  railing  as  if  it 
had  been  so  much  match- 
wood, and  shot  off  the 
bridge.  It  turned  up- 
side down  and  landed  on 
the  roof  of  a  big  water 
tank  about  ten  feet  away 
from  the  bridge  and 
about  a  dozen  feet  lower 
than  the  roadway.    The 


heavy  machine  crashed  through 
the  roof  of  the  tank  and  the 
driver  and  his  companion  were 
dumped  into  the  water,  strange- 
ly enough,  quite  unhurt.  The 
truck  remained  with  its  four 
wheels  in  the  air,  while  ripe 
tomatoes  splashed  the  entire 
neighborhood  with  gorgeous 
red  dye. 

WATER-BOTTLE 
MARKET 

EBRON,  one  of  the  oldest 
cities  in  Palestine,  has  al- 
ways been  famous  for  its  ori- 
ental   water   bottles,    made    of 
goatskins.      Here     are     to    be 
found    large    tanneries    where 
these  receptacles  are  turned  out 
by  the  thousand.     Lying  upon 
the  ground  in  rows  at  the  mar- 
ket may  be  seen  between  two  hundred 
and    three    hundred    goatskins 
aiting  purchasers. 
Each  skin   is  inflated,   either 
water        ,    or  with  air,  so 
I  u  y  e  r  may 


H 


His  Own  Make 
Compare  the  little  ice  boat  with  the  big  racer  behind  it.    The  former  is  like  a 
V  little  automobile. 
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READY  FOR  THE  PURCHASER,  AND  GUARANTEED  WATERPROOF 
Hundreds  of  goatskins  are  on  display  at  the  water-bottle  market  of  Hebron,  Palestine.    They  are  shipped  all  over  the 

old  world  and  are  sometimes  used  as  boats. 


know  it  is  perfectly  water-tight.  The 
majority  of  the  skins  used  come  from 
Arabia,  while  a  large  number  are  also 
received  from  Lebanon.  They  are 
brought  to  Hebron  by  the  camel  cara- 
vans, and  are  purchased  by  the  tanneries 
and  turned  into  bottles.  They  pass 
through  many  processes,  and  a  tanner 
often  will  spend  a  week  upon  a  single 


skin  before  it  is  rendered  water-tight 
and  serviceable.  From  Hebron  these 
odd  "bottles"  are  sent  to  all  parts  of 
the  East,  thousands  going  down  into 
Egypt  and  the  Soudan  every  year. 
They  are  also  used  as  rafts.  A  number 
of  inflated  skins  are  attached  to  a  light 
wooden  frame,  which  then  is  capable  of 
floating  a  heavy  load. 


WOUND  WITH  ROPES  FOR  PROTECTION 
Ammunition  is  carried  in  South  Africa  in  armored  cars  by  the  English.    The  soft  hemp  is  good  protection 

against  shells. 
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STEALING  A  MARCH  IN 
OYSTER  GROWING 


By 
WILLIAM    MOODY 
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reason  is 
hitherto 


HERE  is  one  very  impor- 
tant reason  why  the  West 
should  produce  its  own 
oysters,"  said  a  fisheries 
official  not  long  ago.  "The 
the  distance  from  the  East, 
the  native  habitat  of  the 
world's  finest  and  biggest  oysters.  In 
many  ways  the  West  is  a  martyr  to 
long  hauls,  and  the  oyster 
does  not  relish  long  rides 
any  more  than  people 
having  an  oyster 
appetite  take 
kindly  to  pay 
ing  Eastern 
prices  plus 
freight 
charges." 

Thus, 
the  long 
haul  from 
the  East 
to  the  West 
is  the  fac- 
tor which  is 
steadily  driv- 
ing the  West 
into  producing 
all  its  own  wants. 
The  ofifer,  appended 
to  all  nation-wide  ad- 
vertisements, "freight  pre- 
paid to  points  east  of  the  Mis- 
sissippi", or  the  Rocky  Mountains,  is  an- 
noying to  the  West.  Oyster  raising  is 
not  the  only  industrial  undertaking  the 
West  is  attempting.  It  is  now  producing 
many  of  the  things  the  busy  East  manu- 
factures, and  a  lot  of  other  commodities 
peculiar  to  Pacific  Coast  conditions  and 
environment. 


Until  very  recently  the  oyster  indus- 
try in  the  Pacific  Northwest  suffered  in 
various  ways.  The  growers  were 
working  under  new  conditions  and 
other  disadvantages,  but  the  greatest 
drawback  seemed  to  be  the  lack  of 
adaptability  of  the  seed  oysters  to  the 
climate.  Men  with  'money  and  brains 
did  not  give  up.  With  government  ex- 
perts and  federal  resources  to 
help  them  out,  they  kept 
on  experimenting. 
Perseverance  is 
now  winning,  as 
it  always  will. 
For  several 
years  past 
one  of  the 
b  iggest 
oystermen 
on  Puget 
Sound  has 
experi- 
mented 
with  Jap- 
a  n  e  s  e 
oysters. 
These  oysters 
often  equal,  and 
sometimes  ex- 
ceed, our  Eastern 
oysters  in  size ;  they 
have  a  delicious  flavor, 
and .  mature  at  three  years,  or 
practically  a  year  earlier  than  all 
competitors — a  very  important  matter 
in  marketing.  The  first  shipment  of  Jap- 
anese seeds  was  frozen  after  arrival  in 
this  country  before  they  could  be  taken 
to  the  beds  at  Tarboo  Bay.  But  after 
what  this  pioneer  importer  had  learned 
of  the  value  of  the  variety,  in  addition  to 


disclosures  resulting"  from  scientific  re- 
searches, this  misfortune  did  not  drive  him 
back  to  uncertain  crops  grown  from  do- 
mestic seed.  Every  Japanese  seed  oyster 
transplanted  to  Puget  Sound  by  the 
department  of  zoology  at  the  State 
University  thrived  wonderfully  well. 
Indeed,  they  seemed  to  do  better  on 
this  side  of  the  ocean  than  in  their 
native  habitat. 

The  Japanese  oyster  has  a  deeper 
shell  than  any  other.  Because  of  this, 
it  is  at  once  obvious  that  there  is  a 
great  deal  more  meat  in  it  than  in  the 
Atlantic  variety.  And  oyster  meat  is 
what  we  really  want  to  buy,  not  shell. 
The  shells,  when  split  and  flattened 
into  squares  about  three  by  three 
inches,   make   fine   window   panes   for 


certain  peoples  on  the  other  side  of  the 
Pacific,  but  as  yet  our  architects  have 
not  led  us  away  from  glass  to  tough, 
unbreakable,  pearl-hued  rectangles 
which  let  in  light  and  save  the  cost  of 
window  shades  because  they  are  not 
transparent.  We  employ  the  shells  in 
another  way-; 

It  should  not  be  understood,  how- 
ever, that  Eastern  oysters  are  failures 
in  the  West.  After  futile  attempts  to 
breed  Eastern  varieties  in  certain  sec- 
tions of  northwest  waters  the  state  fish 
commission  of  Washington  has  met 
with  success  at  the  state  beds  in  Wil- 
lapa  Harbor,  at  the  south  end  of  Long 
Island.  A  college  professor  who  has 
been  making  a  close  study  of  conditions 
there  believes  the  Eastern  oysters  have 
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reproduced  in  large  quantities  at  least 
five  generations  on  these  beds. 

Oystermen  believe  this  condition  at 
Willapa  is  due  to  the  fact  that  the 
waters  of  the  harbor  are  shallow  and, 
consequently,  warmer  than  those  of 
other  places  along  the  coast.  The 
beds  at  Willapa  are  not  included  in  the 
state  reserves,  but  are  owned  by  the 
State,  notwithstanding  that  there  have 
been  a  number  of  applications  for  their 
purchase  from  the  land  office.  This 
shows  that  oystermen  the  country  over 
are  looking  to  the  Pacific,  particularly 
the  Northwest,  for  a  new,  bigger,  and 
better  field  for  the  bivalve  which  makes 
a  roasted  turkey  doubly  tempting. 

It  is  a  notable  fact  that  most  of  the 
labor  employed  at.  Western  oyster 
beds,  or  farms,  is  Japanese.  The  West 
in  general  is  hostile  toward  certain 
activities  of  Orientals,  yet  the  West 
never  loses  an  opportunity  to  employ 
them.  The  Japanese  are  doing  work 
most  Americans  disdain.  Japanese, 
Chinese,  and  Filipinos  constitute  the 
bulk  of  the  labor  used  in  all  Western 
canneries,  even  in  Alaska.  It  is  the 
same  way  in  the  oyster  fields,  at  the 
beds,  and  at  the  packing  or  shipping 
plants. 

It  may  have  been  that  the  employ- 
ment of  the  Japanese  in  the  Western 
American  oyster  growing  industry  led 
to  the  discovery  of  the  Japanese  oyster 
as  a  thrifty  variety  to  eclipse  anything 
we  have  had.  That  being  the  case,  it 
is  a  blessing  that  the  little  man  from 
across  the  water  came  on  to  the  scene. 
In  that  case  he  has  brought  us  two  very 
valuable  assets :    a  better  and   bigger 


oyster  and  ability  and  willingness  to 
work  at  its  development  in  a  new 
home.  In  the  West,  as  elsewhere  the 
country  over,  Americans  are  deserting 
pastoral  pursuits  for  the  hazards  of 
the  metropolis. 

In  the  part  Japan  and  her  officials 
have  shown  in  helping  us  in  our  ex- 
periments with  her  native  variety  of 
oysters,  she  has  displayed  a  most  com- 
mendable national  spirit.  Notwith- 
standing that  we  are  eternally  dread- 
ing the  day  when  we  are  to  clash  with 
them  at  arms  as  military  madmen 
presage,  just  as  we  are  beginning  to 
clash  with  them  in  friendly  commercial 
rivalry,  Japanese  oyster  growers  and 
Japanese  officials  have  been  anxious  to 
assist  us  in  a  venture  which  some  day 
may  surely  hurt  their  purses.  Express 
steamers  will  soon  be  crossing  the  Pa- 
cific in  about  the  same  time  now  re- 
quired by  freight  trains  to  traverse 
our  continent.  That  would  mean  that 
Japanese  oysters  grown  in  Japan  could 
then  be  sent  to  us  just  as  Eastern 
oysters  in  past  decades  have  been  sent 
from  the  Atlantic  to  the  Pacific. 

In  another  decade,  as  strange  and  as 
impossible  as  it  may  seem  just  now, 
the  West  may  be  shipping  oysters 
eastward  of  the  Rockies.  When  that  time 
comes  Eastern  people  who  have  always 
been  belligerently  loyal  to  the  enormous 
size  and  general  excellence  of  the  East- 
ern bivalve  are  apt  to  get  a  rude  awak- 
ening. Then,  just  for  fun,  Western 
oyster  distributors  might  say  in  their 
advertising:  "Carriage  prepaid  any- 
where west  of  the  Mississippi."  But 
perhaps  they  would  prove  more  generous. 


^Al^hat  are  explosives  ?  Not  necessarily  devilish  compounds 
that  enable  man  to  destroy  his  fellow  beings,  though  because 
of  daily  reports  from  European  battle  fields,  we  may  forget 
they  have  other  uses.  There  are  "peaceful  explosives"  as 
well.   Read  about  them  in  next  months  Technical  World. 


RENEWING  AN  ANCIENT 

EMPIRE 


w 


By    JOHN    LEISR    TAIT 


HEN  the  formal  opening 
of  the  great  Elephant 
Butte  Irrigation  Dam  is 
observed  next  May  the 
Reclamation     Service     of 


Constructing  the  Great  Dam 

When  the  lines  were  run  on  the  Elephant  Butte  project  it  was  found  they  closely 

paralleled  those  of  the  old  Pueblos. 

m 


the  United  States  will  have  achieved  the 
most  remarkable  thing,  probably,  in  its 
whole  career.  It  will  be  remarkable  in 
the  size  and  cost  of  the  dam  itself,  which 
is,  next  to  that  erected  by  the  British 
Government  at  Assouan, 
on  the  Nile,  the  largest 
irrigation  dam  in  the 
world.  It  will  be  re- 
markable in  the  size  and 
number  and  length  of 
the  ditches  and  laterals 
which  will  convey  the 
life-giving  waters  of  the 
Rio  Grande  to  the  al- 
luvial lands  below.  It 
will  be  remarkable  in 
the  extent  of  the  tract 
redeemed  by  it.  But  it 
will  also  reopen  to  culti- 
vation a  section  which, 
although  since  its  occu- 
pation by  white  men  it 
has  been  suffered  to 
lapse  into  almost  the 
semblance  of  a  desert, 
was  once  the  home  of  a 
prosperous  agricultural 
people  who  tilled  it  with 
a  skill  little  short  of  in- 
credible. 

This  statement  is  not 
based  upon  tradition.  It 
is  substantiated  by  the 
records  left  by  the  first 
white  settlers,  the  Span- 
iards who  entered  New 
Mexico  from  the  south 
and  founded  missions 
and  at  least  one  perma- 
nent settlement  there 
over  three  hundred  years 
ago.  It  is  attested  in 
the  plain  traces  of  the 
ditches    by     which     the 


Texas  Irrigation  Near  El  Paso 
There  are  lands  in  the  Southwest 
which  bloom  prodigiously  almost 
the  moment  they  are  given  water. 


Water  from  the  Elephant  Butte 
Project 

This  canal  is  near  the  state  aRricultural 
college  in  the  Mesilla  Valley.  The 
dam  which  impounds  this  water  is 
next  to  the  biggest  of  its  kind  in  the 
world. 


Pueblos  irrigated  their  fields  and  gar- 
dens. Most  of  these  are  largely  filled  up 
today,  or  were  when  the  present  proj- 
ect was  begun ;  but  many  are  of  surpris- 
ing proportions,  and  all  were  laid  out 
with  an  engineering  skill  which  is  the 
marvel  and  admiration  of  the  best  engi- 
neers of  today. 

How  did  those  aborigines  know  exactly 
where  most  advantageously  to  lead  their 
laterals  and  dig  their  ditches?  In  what 
school  was  their  undoubted  engineering 
skill  obtained?  The  wisest  American 
archeologist  can  not  say;  yet  when  gov- 
ernment engineers  began  running  their 
levels  and  marking  out  the  system  of 
more  than  one  thousand  miles  of  ditches 
and  drains  by  which  the  waters  stored  by 
the  big  dam  are  to  be  utilized  for  irrigat- 
ing the  lands  below,  they  found  that, 
almost  invariably,  the  old  Indian  ditches 


occupied  the  most  advantageous  posi- 
tions. 

Enough  has  been  told  by  the  earliest 
settlers  to  enable  us  to  fairly  visualize 
the  civilization  of  those  ancient  Pueblos. 
Their  fields  were  small,  their  crops 
diversified,  their  implements  crude  and 
few ;  but  they  knew  the  gift  of  the  waters, 
and  coaxed  from  the  thirsty  soil  a  lux- 
uriance of  vegetation  that  would  have 
wrung  envy  from  the  Egyptians. 

Into  the  midst  of  this  aboriginal  para- 
dise, in  the  early  part  of  the  sixteenth 
century,  swept  a  troop  of  adventuring 
Spaniards.  They  brought  with  them 
their  priests,  their  heavy  harquebuses, 
their  European  civilization ;  and  Pueblo 
institutions,  then  at  their  zenith,  entered 
upon  a  gradual  decline. 

Missions  took  the  place  of  the  public 
dancing  mesa.  Monks  replaced  the  medi- 
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cine  men.  Heathen  incantations  gave 
way  to  masses.  But  agriculture,  waned ; 
the  gardens  were  obliterated ;  the  vitality 
of  the  tribes  declined.  The  genius  of 
Pueblo  civilization  passed  under  a  cloud, 
and  as  yet  no  sun  of  promise  appeared 
upon  its  horizon.  The  old  was  suffering 
decay;  the  new  was  yet  to  come. 

The  discovery  of  gold  in  California 
brought  long  lines  of  immigrant  trains 
winding  slowly  past ;  but  the  forgotten 
fields  of  the  Pueblos  were  unheeded.  The 
story  of  the  Rio  Grande  valley  was  but 
tradition.  There  was  no  Pueblo  Omar 
to  sing: 

"The  lizard  and  the  lion  keep 
Their  courts  where  Jamshyd  gloried  and 
drank  deep ;" 


New  Mexico  Alfalfa 
Captain  Van  Gass,  a  Boer,  who  has  made  a  remarkable  success  in  Mesilla  Valley 


but  where  Pueblo  civilization  had  reached 
its  summit  was  re-enacted  the  world-old 
tragedy — a  fruitful  people  withered, 
their  gardens  become  a  desert. 

Finally  the  fragmentary  fields  which 
persisted  along  the  edges  of  the  Rio 
Grande  attracted  the  attention  of  white 
men.  Sporadic  attempts  at  irrigation 
were  made.  The  results  were  so  gratify- 
ing that  eventually  organized  effort  led 
to  the  Government's  undertaking  to  spend 
close  to  eight  million  dollars  to  revive 


this  once  fruitful  region  which  had  so 
faded. 

The  topography  of  the  Rio  Grande 
valley  lent  itself  admirably  to  the  scheme. 
Opposite  Elephant  Butte  the  channel 
runs  through  a  rocky  canyon,  and  here 
the  dam  is  under  construction. 

It  will  be  three  hundred  feet  high  and 
twelve  hundred  feet  long,  top  measure. 
It  will  contain  five  hundred  fifty  thousand 
cubic  yards  of  solid  masonry — rock  and 
reinforced  concrete. 

This  water,  gathered  during  the  annual 
floods  of  the  Rio  Grande,  will  be  held  for 
use  as  needed  during  the  summer  and 
fall  on  one  hundred  fifty-five  thousand 
acres  of  alluvial  valley  land  bordering  the 
Rio  Grande.  Of  this  land,  one  hundred 
ten  thousand  acres  lie  in 
New  Mexico  and  forty- 
five  thousand  acres  in 
Texas.  The  fertility  of 
this  soil,  once  assured  of 
an  unfailing  water  sup- 
ply, is  fairly  incredible. 
The  Government  is 
not  limiting  its  benefi- 
cence to  the  erection  of 
the  big  dam  and  the 
digging  of  the  laterals 
and  irrigation  ditches, 
however.  A  mammoth 
hydroelectric  plant  is 
being  installed  at  the 
dam,  by  which  the  water- 
power  there  developed, 
as  the  stored  floods  are 
utilized  for  irrigation, 
will  be  converted  into 
electricity  for  general  use 
among  the  settlers  below.  The  whole 
thing,  dam,  ditches,  hydroelectric  plant 
and  all,  will  belong  absolutely  to  the 
settlers. 

For  its  own  reimbursement,  the  Gov- 
ernment is  charging  against  the  lands 
benefited  the  amount  actually  expended. 
This  is  to  be  repaid  in  twenty  annual  in- 
stallments, making  a  comparatively  in- 
significant water-tax  upon  the  land. 
Moreover,  for  the  first  few  years  even 
this  is  not  exacted. 


YOUR  TEMPERATURE 


By 
WM.    BRADY  ,    M.    D 


D 


ii^ N.     OCTOR,  how  high  is  my 

temperature,  anyway?"  is 
a  query  that  provokes  as 
much  prevarication  as  any 
other  the  doctor  has  to 
answer.  Not  that  he  is  an  inveterate 
equivocator,  but  that  under  provocation 
the  family  physician,  as  G.  Bernard 
Shaw  says,  "displays  great  skill  in  adapt- 
ing- himself  to  the  patient's  delusions." 

Naturally  the  doctor  doesn't  like  to 
frighten  you.  W^hen  your  temperature 
is  soaring  giddily  around  104  or  105 
Fahrenheit,  he  takes  another  look  and 
compromises  on  100.4  or  100.5,  if  you 
insist  on  knowing.    -If  he  should  tell 


Nevertheless,  the  household  clinical 
thermometer  is  a  fine  thing  for  the 
doctor.  It  gives  him  many  a  call  he 
would  otherwise  miss.  Little  Willie, 
let  us  say,  has  one  of  his  "worm 
spells,"  which — correctly  interpreted — 
usually  means  that  Willie  has  been  in- 
dulging riotously  in  meat,  pickles,  or 
pastry  made  of  tough  dough. 

Now  although  a  dose  of  Auntie's 
"liver  regulator"  and  a  short  peniten- 
tial fast  is  ordinarily  all  the  treatment 
the  unfortunate  youngster  requires. 
Auntie  must  get  out  her  beautiful  two- 
dollar  clinical  thermometer  and  take 
his  temperature.    If  Willie  doesn't  bite 


TT  really  makes   little   difference  how  high  your  tempera- 
ture is.     The  height  of  the  temperature  in  any  given  case 
is  a  minor  consideration   in   diagnosis   and  treatment.     The 
duration  of  the  fever  is  the  thing  that  worries   the  doctor. 


you  the  truth  you  might  get  excited, 
and  perhaps  your  temperature  would 
shoot  up  to  106,  which  is  almost  dan- 
gerous. 

It  really  makes  little  difference  how 
high  your  fever  is,  after  all.  The 
height  of  the  temperature  in  any  given 
case  is  a  minor  consideration  in  prog- 
nosis and  treatment.  It  is  the  dura- 
tion of  the  fever  that  worries  the  doctor. 

In  household  practice  the  doctor 
would  much  rather  not  be  asked  to  tell 
how  high  the  temperature  is,  for  sev- 
eral reasons.  But  chiefly  because  it  is 
not  safe  for  him  to  dodge  the  truth, 
for  how  can  he  tell  that  some  expert  in 
the  home  hasn't  a  thermometer  of  her 
own  with  which  to  check  up  his  re- 
ports? A  nice  predicament  he'd  be  in 
if  Aunt  Mary — 


it  in  two  in  the  process,  she  finds  his 
temperature  104!  Gracious  sakes 
alive !  The  boy  must  be  seriously  ill ! 
— Send  for  the  doctor  right  away ! 

Thanks  to  the  mercurial  exciter  the 
doctor  then  works  in  an  extra  visit  or 
two,  administering  a  dose  of  his  liver 
pills — which  are  not  one  whit  better 
than  Auntie's,  only  they  have  a  prettier 
coating — and  carefully  avoiding  any 
cabalistic  comments  on  the  height  of 
the  fever. 

Nervous  people,  who  often  suflFer 
with  corpse-like  coldness  of  the  ex- 
tremities at  night,  are  apt  to  grow  in- 
trospective and  purchase  clinical  ther- 
mometers in  order  to  keep  tab  on  the 
body  temperature.  Discovering  that 
the  early  morning  temperature  sinks 
way  down  to  96,  instead  of  sticking  to 
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the  normal  98.6  where  it  belongs,  they 
are  convinced  that  there  is  vital  need 
of  a  good  tonic.  This  entails  a  visit  to 
the  doctor  or  the  drug  store  in  search 
of  the  latest  variety  of  nerve-builder. 
Everybody's  temperature  falls  below- 
normal  in  the  wee  small  hours  of  the 


several  days.  With  this  single  excep- 
tion, a  clinical  ^thermometer  in  the 
household,  if  used  by  members  of  the 
household  on  their  own  responsibility, 
does  rather  more  harm  than  good. 

Knowledge  of  the  mere  fact  that  the 
temperature  of  a  given  case  is  so-and- 


f^NOWLEDGE  of  the  mere  fact  that  the  temperature  of  a 
given  case  is  so  and  so  is  of  practically  no  advantage  to  the 
doctor.  In  cases  of  typhoid  fever y  for  instance y  it  is  unimpor- 
tant  whether  the  temperature  be  100  or  105;  that  is  interest- 
ing to  knowy  but  nowadays  we  treat  the  patienty  not  the  fever. 


morning,  provided  everybody  is  in  bed 
asleep  at  that  hour.  And  everybody's 
temperature  rises'  about  a  degree  above 
the  normal  average  toward  four  in  the 
afternoon.  The  natural  periodic  ebb 
and  flow  of  vital  energy  causes  this 
variation.  Early  in  the  day  the  physio- 
logical fire  smoulders ;  late  in  the 
afternoon  the  tissues  are  burning  fast. 
Those  whose  health  is  much  im- 
paired from  any  cause,  but  particu- 
larly victims  of  incipient  tuberculosis, 
show  a  still  greater  daily  irregularity 


so  is  of  practically  no  advantage  to  the 
doctor.  In  cases  of  typhoid  fever,  for 
instance,  it  is  unimportant  whether  the 
temperature  be  100  or  105 ;  that  is  in- 
teresting to  know,  but  nowadays  we 
treat  the  patient,  not  the  fever.  It  is 
a  fully  recognized  fact  that  all  germ 
diseases  have  a  certain  average  course 
which  nothing  but  the  patient's  own 
recuperative  powers  can  alter.  No 
matter  what  the  nature  of  a  fever  case, 
the  sole  purpose  in  treatment  is  to  help 
the   patient   fight   his  battle   with   the 


r\R  UGS  were  formerly  administered  with  the  direct  inten- 
tion of  bringing  down  a  high  temperature.  But  that  was 
in  the  period  before  the  science  of  disease  was  really  understood. 
As  a  matter  of  fact  there  is  no  drug  at  present  known  to 
medicine  which  will  lower  the  temperature  appreciably  with- 
out serious  risk  of  injuring  the  recuperative  powers  of  the  patient. 


of  the  temperature  record — and  show  it 
long  before  they  realize  there  is  any- 
thing more  the  matter  than  "a  run- 
down condition".  Sometimes  it  is  jus- 
tifiable to  place  a  thermometer  in  the 
patient's  hands  to  determine  this  symp- 
tom of  early  consumption,  allowing  the 
patient  to  take  and  record  his  own 
temperature   at   regular   intervals   for 


germs  and  to  save  all  the  unnecessary 
suffering  possible.  "Breaking  up" 
fevers,  except  with  specific  antitoxins, 
serums,  and  vaccines,  is  a  pretense 
which  none  but  the  charlatan  assumes 
today. 

Drugs  were  formerly  administered 
with  the  direct  intention  of  bringing 
down  a  high  temperature,  but  that  was 
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in  the  period  before  pathology,  the  sci- 
ence of  disease,  was  understood.  As  a 
matter  of  fact  there  is  no  drug  at  pres- 
ent known  to  medicine  which  will 
lower  a  temperature  appreciably  with- 
out serious  risk  of  injuring  the  re- 
cuperative powers  of  the  patient. 


the  good  effects  from  bathing,  whether 
the  case  be  one  of  typhoid  fever  or  any 
other  infectious  disease. 

But  while  the  degree  of  fever  in  any 
given  case  is  of  little  importance  as  a 
guide  to  treatment,  he  is  a  brave  doc- 
tor who  omits  the  rite  of  taking  the 


INSTEAD  of  being  a  danger  signal,  fever ,  in  general,  is  a 
favorable  sign  —  an  indication  that  Nature  is  putting  up  a 
good  resistance  to  the  inroads  of  germ  poisons  in  the  blood. 


Instead  of  being  a  danger  signal, 
fever,  in  general,  is  a  favorable  sign — 
an  indication  that  Nature  is  putting  up 
a  good  resistance  to  the  germ  poisons 
in  the  blood.  Take,  for  example,  a 
sore  throat.  The  doctor  always  has  in 
mind  the  possibility  that  diphtheria 
germs  may  be  the  cause ;  but  if  there 
is  an  actively  feverish  state  present 
he  feels  relieved  of  that  danger,  for  in 
diphtheritic  attacks  there  is  little 
feverishness  evident  at  the  outset. 
The  system  is  ordinarily  able  to  cope 


temperature  when  he  visits  his  pa- 
tients. Were  it  not  for  the  necessity 
of  adapting  ourselves  to  this  delusion 
of  taking  temperatures,  we  family  doc- 
tors and  our  patients  might  be  spared  a 
lot  of  needless  trouble. 

Every  neighborhood,  you  know,  has 
its  well-meaning  Samaritan,  usually  of 
the  angelic  sex,  who  goes  about  wher- 
ever there  is  illness,  dispensing  pre- 
cious crumbs  of  medical  lore  and  large 
thick  hunks  of  excitement.  With  her 
little  glass  stick  she  stirs  up  the  entire 


Lf/^ERE  it  not  for  the  necessity  of  adapting  ourselves  to  this 
delusion  of  taking  temperatures,  family  doctors  and  patients 
might  be  spared  a  lot  of  needless  trouble,     Dr,  Brady  suggests 
homely  but  sound  methods  for  disposing  of  this  fetish. 


with     simple     sore     throat — so-called 
"colds" — but  not  with  diphtheria. 

It  is  a  mistake  to  think  that  bathing 
is  employed  for  the  purpose  of  bring- 
ing down  a  high  temperature.  The 
real  purpose  of  cold  baths  is  to  tone 
and  strengthen  the  flagging  nervous 
system.  Cold  and  friction  applied  to 
the  fever  patient's  skin  rouse  the  som- 
nolent nerves  and,  through  the  nervous 
stimulation,  improve  the  circulation. 
Better  circulation  means  more  active 
elimination  of  toxins,  or  germ  poisons. 
Even  though  the  temperature  remains 
about  the  same,  the  patient  exhibits 


household  and  convinces  poor  mother 
that  the  loved  one  is  in  a  bad  way  indeed 
with  such  a  high  temperature. 

The  notorious  Sairey  Gamp  was  a 
veritable  Florence  Nightingale  com- 
pared with  this  lady  of  the  little  glass 
wand,  who  sometimes  forgets  to  shake 
down  her  thermometer,  and  lets  it  go 
on  forever  registering  104  degrees. 

Speaking  frankly,  but  not  as  a  fam- 
ily doctor,  it  would  not  injure  the 
fishes  a  particle,  if  some  few  hundred 
thousand  certified  clinical  thermome- 
ters could  be  dumped  to  the  bottom 
of  the  sea. 


JAPS  GIVE  CUT  FLOWER  IDEA 


By 
E.    I.    FARRINGTON 


WITH  the  Japanese,  the  ar- 
rangement of  cut  flowers 
is  an  art,  to  be  studied 
like  the  art  of  painting 
or  modeling  in  clay. 
They  use  few  flowers  at  a  time  but 
arrange  them  always  according  to  a 
definite  system.  If  there  are  three 
flowers,  one,  the  tallest,  will  represent 
heaven,  while  the  shortest  stemmed 
flower  will  stand  for  earth.  The  third, 
of  intermediate  height,  will  typify  man. 

In    displaying   their   cut    flowers 
the    Japanese    are    fond    of    using 
low   bowls,    much    like    very    large 
saucers,  with  holders  in  the  center, 
or    m  o  r  e 
often  at 
one     side, 
to   receive   the 


stems.     The 
holders     are 
commonly 
made    of    lead    or 
iron  and  frequently 
in  the  form  of 
turtles,  fish,  or 
other  creatures 
which  live   in    the 
water,  and  are 
pierced  with  holes 
large  enough  to  ad- 
mit   the    stems    of 
the     flowers     they 
are     expected     to 
support. 

This  general  plan 
is  now  being  used 
in  this  country,  but 
with  many  vari- 
ations.     The   Jap- 

SS2 


anese  use  flowers  and  grasses  which  grow 
in  or  near  the  water,  for  their  whole  aim 
is  to  represent  natural  conditions  so  far  as 
possible.  Here,  almost  all  kinds  of  flowers 
are  shown  in  these  bowls  and  no  incon- 
gruity is  felt.  The  rule  of  the  Japanese 
flower  lover  is  that  the  height  of  the 
tallest  flower  should  be  just  one  and 
one-half  times  the  diameter  of  the  bowl 
and  that  no  branch  should  extend  over 
the  side  of  the  receptacle,  but  this  rule 
is  seldom  considered  here.  In  America 
glass  bowls  are  being  used 
to  a  large  extent  and  our 
florists  have  gone  the  Jap- 
anese one  better  by  pro- 
viding 
little  ar- 
tif icial 
birds  and  but- 
terflies  to 
perch  on  the  edges 
of  the  bowls,  being 
held  fast  by  mod- 
eling clay.  Here, 
as  in  Japan,  tiny 
goldfish  are  al- 
lowed  to  swim 
about  in  the  water. 
Usually  the  fish  do 
not  live  very  long, 
though,  and  it  is 
just  as  well  to  do 
without  them  or  to 
substitute  tin  fish, 
colored  so  as  to 
look  very  lifelike. 

These  bowls  may 
be  used  to  equal 
advantage  winter 
and  summer.    Such 


Set  in  a  Lead  Base 
Flowers  with  heavy  sterns 
are  placed  in  a  saucer-like 
receptacle  with  a  holder  to. 
make  tbero  stand  upright. 


cut  flowers  from 
the  florist's  shop 
as  snapdragons, 
carnations,  roses, 
and  others  which 
have  fairly 
stout  stems  look 
well  in  them  if 
some  foliage  is 
added.  Even 
geranium  leaves 
may  be  used  for 
foliage,  if  noth- 
ing better  offers 
itself.  Tulips 
and  daffodils, 
which  bloom 
early  out  of 
doors,  are  very 
attractive  when 
d  i  s p 1  a y  ed  in 
these  low  vases 
and  all  sorts  of 
summer  flowers 
may  be  used  in 
them.  A  few 
roses  are  de- 
lightful  in  a 
rather  small, 
round  bowl  and 
even  pompon 
dahlias  may  be 
stiff  as  they  are. 

Overcrowding  is  to  be  avoided.  Each 
blossom  should  appear  distinctly. 
With  flowers  like  roses,  three  are  better 
than  twice  that  number.  Odd  num- 
bers are  always  to  be  preferred.  An 
arrangement  that  is  charming  with  five 
blooms  may  be  spoiled  if  another  is  added. 
The  Japanese  are  careful  never  to  use 
even  numbers  when  making  up  a  bou- 
quet and  decorators  in  this  country 
have  learned  by  experience  that  they 
are  right.  Also,  it  is  important  to  have 
a  holder  that  is  sufficiently  heavy  and 
with  holes  large  enough  to  prevent 
squeezing  of  the  stems.  Dainty  pot- 
tery bowls  may  be  bought  for  as  little 


FOLLOWI.NG  THE  ^^^^^^""  JAPANESE  IdEA  OF  DlSPLAY 

Cut  flowers  are  placed  in  shallow  bowls,  arranged  according  to  mathematical  principles. 


arranged    attractively, 


as  fifty  cents  and  holders  are  as  cheap 
as  a  quarter,  although  those  costing 
half  a  dollar  are  better  because 
heavier. 

The  Japanese  idea  in  cut  flowers  un- 
doubtedly spread  after  the  popularity  of 
the  miniature  Japanese  gardens  became 
established  in  the  last  year  or  two.  These 
little  platters  of  bulbs,  equipped  with  toy 
houses  and  trees  and  even  with  little 
dolls  representing  gardeners,  grew  so 
well  and  were  so  new  to  the  American 
idea  of  house  plants  that  they  were  sold 
by  almost  every  department  store  in  the 
country.  These  brought  about  the  in- 
troduction of  the  wide  shallow  dish  to 
be  used  for  cut  flowers  "without  a  too 
radical  change  in  ideas. 
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DOGS  OF  WAR  USEFUL 
IMMIGRANTS 

'T'HE  German  war  dog  is  now  being 
regularly  bred  in  this  country.    A 


The  Pintscher  Dogs  Are  Gen- 
tle   WITH     Children— Savage 
WITH  Crim™als 


kennel  of  these 
Pintscher  dogs  has 
been  started  by  a  Ger- 
man woman  in  the 
suburbs  of  Philadel- 
phia, and  the  animals 
are  finding  a  ready 
sale  at  high  prices.  At 
Mamaroneck,  New 
York,  two  of  these  dogs 
were  given  the  scent  in  a  murder 
case  two  days  after  the  killing  had 
been  done.  They  succeeded  in 
tracing  the  murderer  to  his  hiding- 
place  in  the  woods  and  could  hardly 
be  kept  from  tearing  him  to  pieces. 
Yet  the  dogs  are  gentle  enough 
with  those  who  are  always  with 
them,  and  with  whom  they  have 
been  taught  to  be  friendly,  as  is 
shown  by  the  picture  of  one  of 
these  animals  standing  quietly  with 
a  couple  of  members  of  his  owner's 
family.  The  literature  on  the 
subject  of  these  war  dogs  will 
probably  be  enriched  by  innumer- 
able incidents  of  the  great  EurO- 


The  German  War  Dog 


pean  struggle  now  in  progress.  Mean- 
while, it  is  interesting  to  note  that  the 
German  war  dog  has  come  to  this  coun- 
try to  stay,  and  he  is  proving  himself  a 
most  welcome  immigrant. 

CARACOL  LOOKS  LIRE  SNAIL 
SHELL 

PHOTOGRAPHS  of  the  cement 
caracol  or  stairway  of  a  new  Los 
Angeles  building  look  like  pictures  of 
a  snail  shell.  The  photograph  here 
reproduced  was  taken  from  the  top, 
looking  down  on  the  inside  of  the 
stairway.  The  new  structure  was  built 
to  contain  a  museum  and  stands  at  the 
top  of  a  great  hill  commanding  a 
splendid  view  of  the 
surrounding  country. 
The  tower  which  con- 
tains the  caracol  has 
also  several  exhibit 
rooms  and  is  forty-two 
feet  square,  the  ten 
stories  reaching  to  a 
height  of  one  hundred 
twenty-five  feet.  The 
concrete  steps  are  built 
in  a  circle  surrounding 
a  twenty-four-inch  open 
space  into  which  the 
the  camera  was  pointed 
to  take  the  photograph. 


,. Snail  Shell  or  Stairway? 

The  concrete  caracol  is  deceptive  in  a  photograph. 


and  the  messroom  are  as  sanitary  and  as 
free  from  insects  as  the  best  regulated 
dwelling.  Heretofore,  the  quartermas- 
ters have  been  forced  to  "rustle"  most  of 
the  essential  parts  of  the  dining  tent. 


THE  CITY  IS  POLITE 
A  POLITE     request     sign     has 


been 


erected   by   the   city   trustees   of 


u. 


Before  Dinner  Is  Served 
It  has  room  for  a  troop  of  cavalry. 

KEEP  FLIES   FROM   THE 
ARMY  MESS 

'X'lIE  soldier's  great  enemy 

laden  fly — will  not 
be  permitted,  hereafter, 
to  contaminate  the 
army's  food  supply.  A 
combined  kitchen  and 
mess  tent,  originated 
at  the  Philadelphia 
arsenal,  is  being  given 
a  thorough  test  both 
by  the  United  States 
and  other  countries. 
The  fly-  and  mosquito- 
proof  tent  is  sixteen  by 
fifty-four  feet.  One- 
third  of  the  interior  is 
devoted  to  the  kitchen 
and  cooking  utensils 
and  the  remaining  two- 
thirds  to  tables  and 
benches  for  the  mess. 
Accommodations  are 
sufficient  for  a  troop  of 
cavalrymen  or  a  com- 
pany of  infantry.  The 
door  and  windows  and 
the  ventilating  open- 
ings are  provided  with 
wire  screens,  with  the 
result  that  the  kitchen 


— the  germ- 


Fly-Proof  .Army  Mess  Tent 


ATTENTWHHOI 
aENDORA  SPEED  UWT 
20*15  HtlES  PER  HOUR 


Only  a  Polite  Request. 
motorists  fail  to  heed  it  police  arrest  them 
farther  down  the  road. 


Glendora,  California. 
This  is  in  contrast  with 
the  usual  town-limits 
sign,  with  its  threats  of 
heavy  fines  and  impris- 
onment for  speeding. 
So  cordial  is  this  notice 
that  very  few  drivers 
fail  to  respect  it. 

However,  a  surprise 
awaits  those  who  are 
guilty  of  breach  of  hos- 
pitality. The  trustees 
of  this  little  city  in  the 
citrus  belt  of  California 
have,  in  addition  to  the 
■request  sign,  two  "fly 
cops"  mounted  on  fast 
motorcycles,  and  a  jus- 
tice court  and  lockup 
farther  down  the  road. 
Here  the  careless  auto- 
mobile driver  invaria- 
bly finds  that  the  city 
has  established  not  only 
a  reputation  for  polite- 
ness but  also  one  for 
firmness. 


<££$ 
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SETTLING-BASIN  FOR  CITY 
WATER 


settling-basin 


T^HE    town   of   Whittier,    California, 

has  had  a  modern 
built  six  miles  from 
the  outskirts.  The 
basin  is  half  a 
mile  -from  the  big 
pumps  that  suck 
the  water  up  from 
the  deep  wells  of 
supply,  and  it  is 
connected  to  the 
city  and  the  wells 
by  a  five-foot  con- 
crete pipe  which 
has  six-inch  walls. 
Over-all  this  basin 
measures  twenty 

by  thirty-five  feet.  It  is  divided  into 
three  settling  sections,  to  the  bottom 
of  which  the  particles  of  sand,  drawn 
up  by  the  pumps,  may  filter.     At  the 


Bound  for  the  City 
The  supply  of  water  entering  the  concrete  pipe. 


same  thickness.  There  is  no  top  wall 
in  the  large  section.  As  the  entire 
basin  is  eight  feet  deep,  the  water, 
which  enters  near  the  top,  is  compelled 
to  make  a  zigzag  course  before  passing 
out  of  the  basin. 
Practically  all  of 
the  sand  which  is 
not  caught  in  the 
first  two  basins  set- 
tles to  the  bottom 
of  the  slowly  mov- 
ing water  of  the 
last  and  larger  sec- 
tion. From  this 
larger  section  the 
water  empties 
•  through  a  sieve 
into  a  receiving 
compartment, 
thence  to  the  pipe  and   on  to  the  city. 

BURNING  POWDER  BY  THE 
WAGONLOAD 

•yHE  other  day  Uncle 
Sam  burned,  at  one 
charge,  enough  powder 
to  fight  a  naval  engage- 
ment. And  the  peculiar 
thing  about  the  blast 
was  that  the  powder,  al- 
though supposedly 
smokeless,  made  a  cloud 
that  would  put  a  small 
volcanic  eruption  to 
shame.       The     powder» 


Clearing  Up  the  Water  for 

A  City 
All  sand  and  gravel  brought  up  by 
the  pumps  is    dropped    in  these 

basins. 


bottom,  these  sections 
are  divided  by  a  wall  six 
inches  in  thickness  and 
three  feet  high.  At  the 
middle  of  the  two  smaller 
sections,  extending 
downward  from  the  top 
for  a  distance  of  three 
feet,  are  other  wall  sec- 
tions, these   having  the 


How  the  Water  Turns  Back  and  Forth  in  the  New  Concrete 
Settling-Basins 


Getting  Rid  of  High  Explosive  by  the  Wagonload 

Tho  Government  has  to  burn  a  good  deal  of  smokeless 

powder  wliich  is  condemned. 

twelve  hundred  pounds — representing 
a  good  wagonload — had  been  con- 
demned for  artillery  practice,  and 
the  Government  had  to  get  rid  of 
it.  The  powder  was  placed  in  small 
bags  and  hauled  to  a  near-by  beach, 
where  it  was  strewn  out  in  rows,  and 
lighted.  The  powder  was  not  the 
common,  black  granulated  kind.  It 
comes  in  short  sticks 
and  somewhat  resem- 
bles broken  bits  of 
lemon  stick  candy. 
When  lighted  and  held 
in  the  hand  a  piece  of 
it  will  burn  very  slowly, 
giving  off  a  greenish, 
flickering  light.  P)Ut 
this  big  twelve-hun- 
dred-pound charge  did 
not  act  as  the  individual 
pieces  do.  Once  well 
started  to  burning,  the 
entire  lot  went  skyward 
w-ith  a  tremendous  puflf 
that  scorched  the  faces 
and  hair  of  soldiers 
who  stood  too  close. 


THE  PHILIPPINE 
MILKMAN 

■yHE  Philippine  milk 
peddler  travels  on 
foot,  as  he  does  not  op- 
erate on  a  scale  suffi- 
ciently big  to  warrant 
the  employment  of  a 
horse     and     wagon. 


Earthen  Jar  and  Bamboo  Measure 
The  Philippine  milkman  has  no  horse. 


Was  It  Really  Smokeless 

Powder  ? 
It  colored  the  atmosphere  with 
queer  clouds  thoug^h  it  was  sup- 
posed to  be  incapable  of  makingr 

a  smoke. 


Cows  in  large  herds 
are  scarce,  indeed,  in 
the  islands;  what  few 
the  archipelago  can 
boast  of  come  from 
Australia.  Native  ped- 
dlers carry  the  milk 
about  in  large  earthen 
jars.  Their  measure — 
almost  as  large  as  the 
jar  itself,  in  point  of 
height — is  made  of  a 
section  of  bamboo. 
Milk  from  cows  is  a 
luxury  with  most  na- 
tives, and  they  buy  it 
in  very  small  quantities. 
Goat's  milk  is  a  favor- 
ite, perhaps  because  it 
is  more  abundant  and, 
therefore,  cheaper,  and 
like  their  more  Eastern 
neighbors,  the  Fili- 
pinos like  it  better. 
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WHERE  THE  GREAT  PINS  DO  DUTY 
Four  new  thirteen-inch  pins  have  replaced  the  old  ten-inch  steel  ones  which  were  deemed  too  small  for  the  overload  now 

carried  by  the  great  New  York  bridge. 


By 
BLAND    EDWARDS 


FOUR  rusty  steel  bridge  pins, 
employed  for  more  than  ten 
years  in  the  service  of  the  city  of 
New  York  in  holding  together 
the  main  spans  of  one  of  the 
greatest  bridges  in  the  world,  are  out  of  a 
job.  Hard-wearing,  and  of  the  tough- 
est old-time  carbon  steel  were  they, 
and  so  tight  that  blows  from  steel 
sledges  failed  to  stir  them  from  their 
duty  in  supporting  the  great  parade  of 
daily  traffic  over  the  Williamsburg  bridge. 
But  at  last  they  were  discharged ;  not 
by  mayor  or  bridge  commissioner  but 
by  an  industrious  electric  drill  that 
went  after  them  one  at  a  time  as  a  ter- 
rier does  after  a  rat,  and  tore  off  chips 
at  a  furious  rate  of  speed,  spitting  them 
out  into  the  East  River,  to  a  depth  of 
hundreds  of  feet.  What  was  left  of  the 
old  steel  pins  was  extracted  in  halves, 


the  holes  from  which  they  were  taken 
were  enlarged  and  new  steel  pins  three 
inches  larger,  which  had  passed  all  mu- 
nicipal civil-service  requirements  of  size 
and  hardness,  took  their  place. 

Thus  was  completed  the  last  essen- 
tial detail  of  the  seven  hundred  fifty 
thousand  dollars'  worth  of  improve- 
ments which  the  municipality  has  been 
making  for  three  years  to  double  the 
capacity  of  the  Williamsburg  bridge 
and  allow  it  to  serve  a  purpose  for 
which  it  was  never  intended  by  its 
designers.  As  it  now  stands,  the  bridge 
is  able  to  support  with  safety  sixteen 
thousand  pounds  of  moving  or  "live" 
weight  per  foot.  Before  the  operation, 
eight  thousand  pounds  was  the  limit. 

The  work  of  placing  the  new  steel  pins 
without  injury  to  the  bridge,  which 
originally  cost  the  city  millions  of  dol- 


FOUR   STEEL   PINS    HOLD  TRAFFIC 


889 


lars,  was  a  great  engineering  success. 
Even  conservative  bridge  engineers, 
hardened  to  the  sight  of  imposing 
structures  of  concrete  and  steel,  have 
said  the  task  was  "sensational".  It 
was  really  a  "kill  or  cure"  operation. 
Larger  pins  were  needed  to  strengthen 
the  bridge  where  the  shore  spans  were 
connected  to  the  main  span.  The  old 
pins,  ten  inches  in  diameter,  inserted 
at  a  time  when  traffic  from  shore  to 
shore  was  hardly  half  what  it  is  now, 
were  greatly  overloaded,  and  the  engi- 
neers said  they  would  have  to  be  re- 
placed by  thirteen-inch  nickel  steel 
pins  or  another  bridge  would  have  to 
be  built  to  take  care  of  the  in- 
crease in  traffic.  It  was  not 
safe  to  trust  the  old  pins 
to  support  the  constant 
ly  growing  burden 
and  a  newly-project- 
ed subway  line  be- 
sides, and  so  the 
work  was  planned. 
Engineers  de- 
cided that  to  facili- 
tate speed,  a  spe- 
cial boring  machine 


Driven  Home  with 
Sledge 
One  of  the  new   thirteen- 
inch  pins  that  now  support 
traffic  over  the  Williams- 

bursr  bridge.  New  York. 


A   Ten-Inch   Pin    Relieved 

FROM    Duty  and    Split    in 

Extraction 


and  a  carefully  picked  corps 
of  skilled  mechanics  were  neces- 
sary. The  new  boring  machine 
was  tried  out  on  a  carefully 
built  model  of  the  bridge  joint 
before  it  was  even  hauled  to  the 
bridge.  The  new  steel  pins 
were  carefully  tested  and  meas- 
ured, and  the  four  new  pins, 
each  about  the  size  of  a  man's 
head,  two  feet  long,  and  weigh- 
ing nearly  one  thousand  pounds, 
were  hauled  to  the  bridge  be- 
fore active  operations  were 
commenced.  The  main  steel 
studding  and  beams  held  nor- 


Taking  Out  the  Smaller  Pins 

They  were  first'bored,  and  then  collapsed  while 

the  bridge  was  supported  by  other  means. 
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mally  in  position  by  the  old  pins  were  re- 
inforced with  temporary  steel  work  to 
prevent  a  dislocation  of  the  bridge 
members  when  these  pins  were  re- 
moved. It  was  necessary  to  stop  all 
street-car  and  vehicular  traffic  while 
the  pins  were  being-  changed.  To  dis- 
turb traffic  as  little  as  possible  the  work 
was  carried  on  only  between  the  hours 
of  midnight  and  sunrise. 

After  the  old  pins  were  cut  in  halves 


with  a  small  drill  and  removed,  a  spe- 
cial boring  arbor  carrying  a  thirteen-inch 
cutting  head  was  placed  in  the  electric 
drilling  machine  and  in  less  than  an 
hour  the  old  ten-inch  hole  was  en- 
larged to  fit  the  new  thirteen-inch  pin. 
Then  the  hole  was  "polished"  with  an- 
other cutter  in  the  same  drilling  ma- 
chine and  the  new  pin  was  swung  into 
position  and  hammered  home  with  a 
sledge. 


RING  STEAM  DEFIED 

By 
DAVID    A.    WASSON 


BEFORE  the  days  of  steam  the 
United  States  was  mistress  of 
the  seas  and  her  clipper  ships 
were  the  envy  of  every  other 
nation.  Today,  one  four- 
masted  schooner,  the  Northland,  is  mak- 
ing competition  for  owners  of  steamers 
in  spite  of  the  revolution  in  means  of 
propulsion.  She  carries  coal  on  the  At- 
lantic seaboard  and  makes  money  for 
her  owners,  though  once  she,  too,  had 
engines  which  have  since  been  taken  out 
because  they  were  unprofitable. 

From  July  ninth  to  November  fifth 
last,  the  Northland  made  five  trips  from 
Norfolk,  Virginia,  to  Portsmouth,  New 
Hampshire,  carrying  in  all  eighteen  thou- 
sand five  hundred  tons  of  coal  and  av- 
eraging twelve  days  to  the  round  trip, 
exclusive  of  the  days  spent  in  port 
through  stevedoring  delays.  Her  best 
time  was  a  round  trip  made  in  ten  days, 
inclusive  of  time  spent  in  port.  This  is 
the  fastest  passage  of  a  sailing  vessel  on 
record  between  the  two  places,  and  is 
actually  steamer  time;  head  winds  more 
often  than  not  prolonging  the  big  wind- 
jammers' passages  threefold. 


But,  partly  because  she  was  smiled  on 
uninterruptedly  by  the  god  of  storms 
for  a  phenomenal  length  of  time,  and 
partly  through  the  alertness  of  her  skip- 
per, Captain  Charles  H.  Saunders,  the 
Northland  in  the  four  months  of  her 
activities  last  year  made  gross  earnings 
of  some  fifteen  thousand  dollars.  Dur- 
ing this  time,  at  least,  she  had  no  small 
advantage  over  her  modern  steam  rivals 
of  similar  capacity  but  of  doubled  oper- 
ating expenses. 

Indeed,  her  experiences  during  her 
career  of  eight  years  show  that,  thanks 
to  Uncle  Sam's  watchfulness  of  his 
coastwise  fleet,  machinery  propulsion  is 
by  no  means  a  requisite  to  delivering  the 
goods.  She  has  had  several  thrilling 
adventures,  and  each  time  the  uniformed 
guardians  of  the  commerce  lanes  have 
been  her  salvation. 

On  December  31,  1910,  she  went 
ashore  on  Cape  Cod  while  bound  from 
Philadelphia  to  Searsport,  Maine,  with 
coal,  and  was  floated  by  the  Nauset  and 
Orleans  life-saving  crews,  sustaining 
three  thousand  dollars  damage.  Some  time 
later,  while  carrying  a  like  cargo  to  the 
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same  port,  her  sails  were  blown  away 
in  a  winter  gale  off  the  Cape,  and  she 
was  picked  up  and  towed  into  Boston  by 
the  revenue  cutter  Gresham. 

In  January,  1914,  while  en  route  from 
Norfolk  to  Searsport,  she  was  caught 
in  Massachusetts  Bay  in  the  terrific  north- 
west gale  which  caused  the  foundering  of 
the  five-masters  Grace  A.  Martin,  Fuller 


wise  coal  traffic.  Dispatch  was  less  of 
an  essential  in  this  business,  and  her 
costly  engine  was  removed. 

The  removal  of  the  Northland's  en- 
gine increased  her  coal-carrying  capacity 
by  four  hundred  tons.     At  the  time  that 
the   present   skipper   took   charge 
of    the    big    schooner,    she    was 
thirty-six     thousand     dollars     in 


THE  NORTHLAND  DEFIES  STEAM  TO  PRODUCE  BETTER  RESULTS 

The  old  schooner  once  had  an  engine  but  it  was  taken  out  and  she  was  made  dependent  on  her  sails.    Since  then 

the  boat  has  made  money. 


Palmer  and  Prescott  Palmer,  with  all  of 
which  she  was  in  company.  The  North- 
land barely  missed  the  same  fate,  but 
in  the  nick  of  time  was  picked  up  by  the 
revenue  cutter  Woodhury  and  towed 
into  port,  minus  sails,  badly  aleak,  and 
with  crew  frostbitten  and  exhausted. 

The  Northland  was  built  at  a  cost  of 
one  hundred  thousand  dollars,  and  was 
designed  to  carry  paper  and  potatoes 
from  Stockton  Springs,  Maine,  the  ter- 
minus of  the  Northern  Maine  Seaport 
Railroad,  to  New  York  City.  To  facili- 
tate quick  delivery  she  was  equipped  with 
a  five  -  hundred  -  horsepower  auxiliary 
gasoline  engine,  and  was  operated  with 
its  aid  for  several  years.  Eventually, 
however,  steamers  usurped  the  trade  and 
the  Northland  took  refuge  in  the  coast- 


debt  and  had  proved  to  be  somewhat 
of  a  failure  as  a  motor-driven  craft. 
He  had  her  engine  removed  and  at 
once  began  to  make  money.  In  four 
years  he  paid  off  the  original  debt  that 
was  over  her  when  he  took  charge  and 
sixty-five  per  cent  of  the  original  cost 
of  the  boat.  The  engine  when  in  use 
consumed  forty  gallons  of  gasoline  in 
driving  the  boat  four  knots  in  a  calm, 
but  with  a  high  wind  and  a  running  sea, 
the  engine  could  not  drive  her  at  all. 
When  not  in  use  the  propeller  greatly 
retarded  the  speed  of  the  boat  by 
dragging.  It  was  conclusively  proved 
that,  with  this  boat  at  least,  power  has 
yet  to  prove  its  ascendancy,  and  now 
when  the  weather  is  calm,  no  "kicker" 
sends  her  toward  port. 


SAFEGUARDING  MOUNT 
VERNON 


THE  "NERVE  CENTER"  OF  THE  GUARD  SYSTEM 
It  is  the  office  of  the  superintendent  of  grounds  at  Mount  Vernon. 

By 
ROGER    WARDEN 


GIVEN  a  time-seasoned  and 
tinder-dry  frame  building, 
situated  in  an  isolated  loca- 
tion, far  from  municipal 
fire-fighting'  facilities,  and 
filled  with  invaluable  relics,  what  is  a  due 
measure  of  protection  ?  This  is  the  prob- 
lem which  has  confronted  the  officials  in 
charge  of  Mount  Vernon,  the  home  and 
tomb  of  George  Washington,  located  on 
the  Potomac  River,  some  miles  below 
the  city  of  Washington. 

The  menace  of  fire  is  the  danger  that 
would  first  suggest  itself  to  the  visitor 
to  this  historic  home,  more  especially  be- 
cause the  colonial  manor  house  and  all 
the    numerous    outbuildings    are    frame 


structures.  But  in  reality  fire  protection 
is  only  a  part  of  the  responsibility.  The 
stately  dwelling  where  the  hero  of  the 
Revolution  lived  and  died  is  now  filled 
with  some  of  the  most  valuable  relics  in 
America  and  so  the  possibility  of  attempts 
at  theft  has  to  be  taken  into  account. 
And  even  more  insidious  are  the  ravages 
of  time  and  the  guerrilla  warfare  of  the 
mice  and  moths  that  attack  some  of  the 
most  precious  contents  of  the  country 
seat  that  has  been  transformed  into  a 
museum. 

Pilfering — whether  by  burglars  or 
souvenir  hunters — has  been  pretty  ef- 
fectually curbed  by  the  presence  of  a 
corps  of  armed  guards,  some  members 
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of  which  are  on  duty  inside  and  outside 
the  mansion  at  all  hours  of  the  day  and 
night.  Adequate  protection  against  fire 
and  lightning  was  not  so  easily  attained 
and  indeed  it  is  only  recently  that  the 
superintendent  of  the  Mount  Vernon 
estate  has  finally  perfected  safeguarding 
arrangements  which,  it  would  seem, 
should  assuredly  suffice,  if  they  are  as 
effective  as  they  are  ingenious. 

It  is,  of  course,  a  debated  question 
what  measure  of  protection  is  afforded  by 
lightning  rods,  but  at  Mount  Vernon,  as 
at  the  White  Mouse  in  Washington,  there 
is  acceptance  of  the  claim  of  the  gov- 
ernment experts  that  lightning  rods  are 
a  protection,  if  properly  installed,  and 
consequently  rods  are  in  use  although 
they  have  been  made  as  unobtrusive  as 
possible  in  order  not  to  destroy  colonial 
illusions.  All  the  wood  in  the  building 
that  is  accessible  has  been  fireproofed 
and  all  exterior  and  interior  surfaces 
have  been  treated  with  fire-resisting 
paint. 

ilow  to  guard  against  the  danger  of 
fire  by  the  employment  of  a  modern  hot- 
water  heating  system,  and  yet  preserve 


in  the  mansion  that  atmosphere  of  sim- 
plicity which  characterized  this  habitation 
in  Washington's  time  was  the  most  diffi- 
cult problem  which  confronted  the  offi- 
cials in  their  safeguarding  crusade.  It 
was  finally  solved  by  a  heating  system 
that  in  fact  as  well  as  in  name  is  "con- 
cealed"— an  underground  installation. 
All  the  buildings  on  the  Mount  Vernon 
estate  are  heated  from  one  central  plant 
located  more  than  four  hundred  feet 
from  the  mansion  and  wholly  under- 
ground. Indeed,  there  is  not  so  much 
as  a  visible  smokestack  to  introduce  a 
jarring  note  in  this  heritage  of  colonial 
days.  Nor  are  there  any  visible  radiators 
in  the  various  buildings.  Instead,  the 
heat  is  admitted  to  the  various  rooms 
through  the  old  fireplaces.  Another  un- 
dertaking in  the  modern  scheme  for  safe- 
guarding Mount  Vernon  is  the  provision 
of  an  up-to-date  water  supply  system. 
The  source  of  supply  is  an  artesian  well, 
and  powerful  pumps,  operated  by  electric 
current,  pump  the  water  from  this  well 
to  storage  reservoirs  from  which  it 
would  be  drawn  in  the  event  of  fire  at 
any  time. 
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HISTORIC  MOUNT  VERNON 
The  Government  is  taking:  extraordinary  precautions  to  protect  the  old  mansion  from  dang'er  of  fire. 


POWDER  FOR  THE  WORLD'S 
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GRAINS  OF  SMOKELESS  POWDER.  SHOWING  THE  PERFORATIONS 

By 
WILLIAM    ATHERTON    DUPUY 


A     SINGLE   grain   of   the   powder 

f\    made  for  the  great  sixteen-inch 

/    %   gun  to  be  set  up  at  Panama  is  as 

/  \  big"  around  as  a  broomstick 
and  three  inches  long.  The 
powder  used  by  the  Germans  is  quite 
different.  It  is  made  in  strips  that  look 
like  thick  tape.  They  cut  it  off  in  the 
lengths  desired  and  tie  it  up  like  a  bun- 
dle of  sticks  to  fit  into  the  breeches  of 
their  big  guns.  A  cylinder  of  the  Ameri- 
can powder  or  a  strip  of  the  German 
may  be  lighted  with  a  match  and  safely 
held  while  it  sputters  and  burns  after 
the  manner  of  a  sulphur  match.  And  yet 
this  same  military  powder  is,  just  now, 
one  of  the  most  powerful  agencies  in  the 
world.  It  is  killing  thousands  every  day  ; 
is  razing  the  strongest  forts  that  man 
can  build ;  and  is  remaking  the  map  of 
Europe.  In  fact,  the  fate  of  the  greatest 
nations  of  the  world  today  depends  upon 
the  comparative  efficiency  of  the  hun- 
dreds of  thousands  of  tons  of  powder 
which  they  have  accumulated  against  just 
such  emergencies  as  now  exist. 

Gun  powder,  marvelous  to  say,  is  al- 
most pure  cotton.  It  requires  but  little 
juggling — scientific  juggling  to  be  sure 
-^to  convert  the  harmless  crop  of  the  cot- 
ton field  into  the  most  refined  of  modern 
smokeless  powders.  Those  big  grains  of 
cannon  powder,  which  look  like  pieces  of 

^9¥ 


stick  candy,  are  but  cotton  refined  to  this 
form  and  treated  with  nitrate.  The  proc- 
ess was  evolved  by  the  Delaware  fac- 
tories, where  most  of  the  powder  used  by 
the  United  States  Government  for  more 
than  a  hundred  years  has  been  produced. 
Many  carloads  of  cotton  are  sent  every 
year  to  these  mills  and  to  the  government 
plant  at  Indian  Head  on  the  Potomac 
River,  where  they  are  soon  converted 
into  what  Uncle  Sam  believes  to  be  the 
best  smokeless  powder  in  the  world. 
About  four  million  pounds  of  this  South- 
ern staple  goes  annually  into  government 
powder.  The  magazines  of  all  our  battle- 
ships, the  storehouses  of  all  our  coast 
defenses,  the  belt  of  every  man  in  the 
army  is  well  supplied  with  this  converted 
cotton.  All  the  great  nations  of  the  world 
are  also  busy  changing  American  cotton 
into  the  deadly  force  which  lies  behind 
man-killing  projectiles. 

The  details  of  the  process  of  manufac- 
turing American  powder  are  closely 
guarded,  but  the  general  principle  of  it 
is  simple.  First  the  raw  cotton  is  treated 
with  ether  and  alcohol  to  break  up  the 
fiber.  This  converts  it  into  a  jelly-like 
mass.  As  the  ether  and  alcohol  have  no 
place  in  the  ultimate  product,  they  are 
evaporated.  The  cotton  jelly  is  then 
treated  with  nitrate  in  such  proportions' 
that,  when  the  powder  is  fired,  the  two 
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will  unite  to  form  an  expanding  gas  and 
there  will  be  absolutely  nothing  left. 

All  the  powder  for  United  States  guns 
is  made  from  this  nitrated  jelly.  The 
only  difference  in  kinds  is  in  the  size  of 
the  grains.  Each  gun  must  have  powder 
to  fit  it.  The  bigger  the  gun  the  bigger 
the  grain  of  powder  it  will  need.  Thus 
the  grains  for  the  rifles  the  men  carry 
are  but  half  as  big  as  a  pinhead.  Those 
for  the  largest  coast-defense  guns  are 
three  inches  long  and  three-quarters  of 
an  inch  thick. 

Every  grain  is  perforated  lengthwise 
of  the  cylinder.  The  very  small  grains 
have  a  single  hole  running  through  them, 
while  the  larger  sizes  have  seven  holes. 
The  arrangement  of  these  holes  is  in  ac- 
cordance with  the  most  exact  mathemat- 
ical calculation,  the  secret  of  which  be- 
longs to  the  Government  and  its  powder 
makers. 

The  holes  regulate  the  rapidity  with 
which  the  powder  will  burn.  It  is  not 
intended  that  the  charge  of  powder  in  a 
big  gun  shall  exhaust  its  force  instantly. 
The  beginning  of  the  explosion  starts  the 
projectile  on  its  way.  The  explosion  con- 
tinues and,  as  the  projectile  gains  speed, 
the  force  behind  it  continues  to  push. 
The  projectile  is  followed  down  the 
rifle  barrel  by  a  continuing  explosion,  by 
which  its  speed  is  constantly  accel- 
erated. The  powder  is  burning  fast- 
est   and    pushing    hardest    at    the    in- 


The  Grains  Are  Different 
Sizes  for  Different   Guns 

(The  illustrations    .are    about 
oatural  sizej 


stant  the  projectile  reaches  the  mouth 
of  the  gun.  At  that  instant,  also,  it  burns 
up  and  exhausts  itself.    Its  work  is  done. 

Thus  it  will  be  seen  that  a  quicker 
burning  powder  will  be  needed  to  push 
a  projectile  out  of  a  five-foot  gun  barrel 
than  one  thirty  feet  long.  The  longer  the 
gim  barrel  the  longer  the  powder  will 
need  to  burn  in  accomplishing  its  pur- 
pose. The  size  of  the  grains  and  the 
arrangement  of  the  perforations,  con- 
trolling the  length  of  time  the  charge 
will  burn,  are  the  factors  which  fit  a 
given  powder  to  a  given  gun. 

To  one  who  likes  to  know  the  reasons 
for  things,  there  is  an  interesting  prob- 
lem in  the  arrangement  of  the  perfora- 
tions in  these  grains  of  powder.  If  you 
light  a  scrap  of  paper  all  around  the 
edge,  it  will  burn  toward  the  center,  and 
the  burning  surface  will  steadily  de- 
crease. If  you  make  a  hole  in  the  center 
of  the  paper  and  start  the  conflagration 
there,  the  flame  will  steadily  grow  and 
the  most  rapid  burning  will  take  place 
just  before  the  fire  has  reached  the  outer 
edge. 

This  is  the  exact  principle  which  gov- 
erns the  arrangement  of  the  perforations 
in  the  Government's  big-gun  powder. 
The  burning  starts  along  the  surface  ex- 
posed by  the  perforations  and  spreads, 
always  faster  as  the  hole  is  enlarged, 
burning  fastest  at  the  instant  it  is  con- 
sumed. This  is  the  principle  which  makes 
it  possible  for  a  mortar  to  throw  a  thou- 
sand-pound shell  twenty  miles.  It  is  the 
principle  which  enables  a  thirty-thousand- 
ton  battleship  to  fire  a  broadside  of  suf- 
ficient force  to  lift  itself  thirty  feet  out 
of  the  water  if  the  foot  pounds  expended 
were  used  in  that  way. 
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There  Is  probably  no  line  of  endeavor 
in  which  the  nations  watch  'each  other 
more  carefully  than  in  the  manufacture 
of  powder.  It  can  easily  be  seen  that  if 
one  nation  had  a  powder  capable  of  shoot- 
ing twenty-five  per  cent  further  than  that 
of  the  enemy,  the  ships  of  the  first  na- 
tion mig-ht  disable  those  of  the  second 
without  ever  being-  under  fire.  At  pres- 
ent there  are  no  powder  secrets.    All  the 


Since  that  time  this  Government  has 
adopted  a  policy  of  accumulating  some- 
thing of  a  store,  and  it  now  has  forty 
million  pounds  of  powder  ready  for  an 
emergency.  The  powder  consumption 
of  this  country  in  target  practice  amounts 
to  one  million  five  hundred  thousand 
pounds  a  year  at  a  cost  of  sixty  cents  a 
pound. 

France   is   known   to   have   had    four 


nations  make  their  powder  out  of  the 
same  materials,  the  only  difference  being 
in  the  mechanical  form  the  product  takes. 
The  British  powder  is  made  in  long  sticks 
which  look  like  macaroni  without  the 
large  central  hole.  The  French  powder 
looks  like  flat  pieces  of  chewing  gum. 
The  powder  of  no  two  nations  takes  the 
same  form. 

Those  countries  which  believe  in  a 
state  of  constant  preparedness  for  war  al- 
ways have  a  great  deal  of  powder  tucked 
away  against  the  time  of  need.  The  United 
States,  not  having  followed  this  plan, 
found  itself  at  the  beginning  of  the  Span- 
ish-American War  without  powder.  It  was 
in  a  tight  place.  The  secret  of  the  delay 
on  the  part  of  President  McKinley  at 
that  time  was  a  lack  of  powder.  The 
public  has  never  before  been  so  informed. 
The  Du  Fonts  built,  in  sixty  days,. a  plant 
that  quadrupled  the  powder-production 
of  the  nation,  and  the  war  went  forward. 


The  Sticks  Are  English,  and  the 
Strip,  French  Powder 


hundred  fifty  million  pounds  of  powder 
in  store  at  the  outbreak  of  the  present 
war.  Powder  manufacture  in  France 
is  a  government  monopoly  and  that  na- 
tion's product  is  considered  less  effective 
than  that  of  some  of  the  other  nations. 
Germany  buys  its  powder  from  private 
manufacturers,  who  also  sell  their  prod- 
uct the  world  round.  This  leaves  Ger- 
many in  the  advantageous  position  of 
having  many  factories  within  its  borders 
for  the  production  of  powder  in  time  of 
war.  This  country  holds  to  the  policy  of 
developing  the  private  manufacturer. 
England  is  as  well  supplied  with  powder 
as  is  Germany.  Russia  is  in  no  way  be- 
hind the  times,  one  of  its  chemists  being 
regarded  as  having  the  best  claim  to  the 
discovery  of  the  secret  of  making  modern 
smokeless  powder.  To  Hudson  Maxim 
belongs  the  credit  of  revealing  that 
secret  to  the  powder  makers  of  the 
United  States. 
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WITH  KAILkUAi)  CuACil  1-...  .- .  i .,  a  jLKOOM 
In  many  districts  of  Germany  the  school  buildings  have  been  turned  into  hospitals  for  wounded  German  soldiers,  but 

the  children  must  meet  the  teacher  somewhere. 
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THE  SULTAN'S  PRIVATE  MOSQUE 
Every  Friday  he  journeys  to  it  from  the  palace  on  the  hill  to  the  left.    A  great  guard  of  two  thousand  soldiers  and  a 

troop  of  cavalry  accompany  him. 
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SHOWING  HOW  THE  BATTLE  GOES 
Scouts  are  drilled  in  England,  before  they  are  sent  to  the  battlefield,  on  a  sand  diagram  which  shows  the  trenches  of 

friend  and  foe  as  from  an  aeroplane. 


THE  AQUITANIA  RESTS  IN  THE  BIGGEST  DOCK 
The  first  thousand-foot  dry  dock  recently  lifted  one  of  the  greatest  steamers  in  the  world  out  of  the  water  for  repairs. 
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NEW  DOCK  LIFTS 
AQUITANIA 

npHE  largest  dry  dock  con- 
structed up  to  the  present  is 
the  new  Gladstone  dock  at  Liv- 
erpool which  has  a  length  of  ten 
hundred  fifty  feet,  a  width  on 
the  water  line  of  one  hundred 
fifty-five  feet,  and  an  entrance 
width  of  one  hundred  twenty 
feet.  It  is  closed  by  a  sliding 
gate,  or  caisson,  which  alone 
weighs  twelve  hundred  tons.  To 
fill  the  huge  basin  to  a  depth  of 
forty-five  feet,  over  forty-four 
million  gallons  of  water  are 
needed,  and  every  bit  of  this 
huge  quantity  can  be  pumped 
out  in  two  and  one-half  hours. 

The  time  occupied  in  berthing 
a  ship  depends  entirely  upon  the 
vessel's  displacement.  Recently 
Britain's  latest  liner,  the  new 
Cunard  vessel  Aquitaiiia,  was 
berthed  in  the  dock  and  the 
pumps  lifted  out  the  water  in 
forty-five  minutes.  At  present 
the  Gladstone  dock  can  claim 
the  distinction  of  being  the  first 
to  possess  a  length  of  one  thou- 
sand feet,  although  docks  of  this 
size  are  now  being  constructed 
in  the  United  States  and  Canada. 


Mighty  Small  but  Tremendously  Efficient 

The  twelve-horsepower  British  armored  automobile  carries  a  Maxim 

gun.    The  driver  sits  on  the  floor  and  drives  with  the  aid  of  a  mirror 

when  in  action.    The  slit  in  the  revolving  body  can  be  covered. 


THE  BRAWNY,  BARE  LEGGED  SCOTCH  IN  A  BAYONET  CHARGE 

The  photograph  shows  vividly  how  a  troop  of  some  of  the  best  fighters  in  the  world  enter  into  the  attack  when  they  get 

the  chance.    They  are  the  second  battalion  of  London  Scottish.    Determination  is  written  on  every  face. 
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By  Jesse  K.  Brown 
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A  HE  United  States  revenue  cut- 
ter Bear,  which  thirty  years 
ago  fought  her  way  through 
the  Arctic  ice  and  rescued  the 
seven  survivors  of  the  Greely 
twenty-six  men,  last  summer 
her  long  list  of  achievements 


by  bringing  back  the  survivors  of  the 
Karluk,  which  was  crushed  in  the  ice 
eighty-five  miles  north  of  Wrangel  Island. 
With  the  Karluk — accounted  one  of 
the  sturdiest  of  old  whalers — the  Alert, 
and  the  Alaska,  Vilhjalmur  Stefansson 


and  a  large  party. of  scientists  started  for 
the  Arctic  early  in  1913.  They  were 
commissioned  by  the  Canadian  Govern- 
ment to  report  upon  the  mineral  deposits 
of  Victoria  Land,  near  the  mouth  of  the 
Mackenzie  River;  to  explore  other  large 
bodies  of  land  lying  north  of  Canada  in 
the  Arctic  Circle;  and  to  develop  other 
facts  of  interest  to  science  and  commerce. 
While  the  Karluk  was  fast  in  the  ice 
to  the  eastward  of  Point  Barrow,  the 
northernmost  tip  of  Alaska,  in  Novem- 
ber,  1913,  Stefansson  with  a  few  com- 


LONELY  GUARDIANS  OF  THE  NORTH 


901 


panions  set  off  to  the  coast,  not  many 
miles  distant,  to  hunt.  Two  or  three 
days  later,  a  storm  set  the  Karluk  adrift. 

Stefansson  and  his  companions  suc- 
ceeded, after  a  long  sledge  journey,  in 
joining  the  Alaska.  Some  months  later, 
on  reaching  Herschel  Island,  Stefansson 
and  two  members  of  his  party  began  a 
sledge  journey  to  the  north  over  the  sea 
ice,  and  last  reports  said  they  had  been 
cast  adrift  and  were  being  taken  by  the 
currents  toward  the  Siberian  coast.  They 
had  an  adequate  supply  of  provisions  and 
ammunition,  and  those  who  know  Stef- 
ansson express  confidence  that  the  ex- 
perience and  resourcefulness  of  the  ex- 
plorer will  save  himself  and  his  compan- 
ions. No  word,  however,  is  expected 
from  them  before  next  spring. 

After  Stefansson  left  the  Karluk,  she 
drifted  hither  and  thither  through  the 
Arctic  Ocean,  the  plaything  of  little- 
known  currents.  The  ice  conditions  were 
the  worst  in  many  years,  and  she  was 
unable  to  free  herself. 

Finally,  after  four  months  of 
drifting,  in  which  she  covered 
more  than  one  thousand  miles, 
the  ice  became  dangerous.  The 
Karluk's  sides  were  piled  twenty 
feet  or  more  with  great  cakes  of 
ice  that  ground  against  her  as 
the  water  underneath  heaved 
with  the  swell  of  a  storm  far  to 
the  southward. 

On  January  15,  Captain  Rob- 
ert A.  Bartlett  ordered  everyone 
to  take  to  the  ice,  with  dogs, 
sledges,  supplies,  and  ammuni- 
tion. The  next  day,  the  Karluk, 
veteran  of  forty  years'  ice  work 
in  the  whaling  fleets,  was 
crushed,  and  she  sank. 

Her  twenty-five  people  camped 
on  the  ice.  Eighty-five  miles  in 
a  direct  line  to  the  southeastward  lay 
Wrangel  Island;  not  quite  so  far,  lay 
Herald  Island,  a  tiny  dot  in  the  ocean. 

Ten  days  after  the  Karluk  sank,  four 
men  set  out  over  the  ice  for  Herald 
Island.  A  second  party,  dispatched  to 
support  the  first,  returned  and  reported 


that  progress  had  been  stopped  by  open 
water  three  miles  from  shore.  Four 
men  with  provisions  were  left  there. 
They  were:  Henry  Beuchat  of  Paris, 
anthropologist ;  Allister  Forbes  Mackay 
of  Edinburgh,  surgeon,  who  was  with 
Shackleton ;  James  Murray  of  England, 
oceanographer,  also  with  Shackleton  ;  and 
Thomas  Morris,  sailor.  Nothing  more 
was  heard  from  these  eight  men,  and 
they  doubtless  perished. 

On  February  24,  after  having  camped 
forty  days  on  the  ice  where  the  Karluk 
had  disappeared,  the  main  party  of 
twelve  white  men  and  five  Eskimos 
started  for  Wrangel  Island.  They  were 
under  the  leadership  of  Captain  Robert 
A.  Bartlett,  the  same  man  who,  as  cap- 
tain of  Peary's  ship  Roosevelt,  had  ac- 
companied Peary  to  the  eighty-eighth 
degree  north  and  established  the  last  sup- 
porting station.  Thence  Bartlett  had  re- 
turned at  Peary's  orders  to  the  Roose- 
velt, while  Peary,  with  a  negro,  Henson, 
and  four  Eskimos  went  on  and  discov- 


The  Karluk  Taking  Food  and  Fuel 
She  outfitted  at  San  Francisco  before  she  left  on  her  last  voyage. 


ered  the  North  Pole.  Bartlett,  as  well 
as  Peary,  was  given  a  medal  by  the  Na- 
tional Geographic  Society  for  that 
achievement. 

Bartlett  led  the  Karluk  party  over  the 
rough  ice  hummocks  on  a  trip  that 
tested  their  utmost  strength.     Eighteen 


THE  BEAR  IS  THE  BEST  ICE-BUCKER 
She  was  built  to  combat  the  great  floes  of  the  Arctic.    One  of  her  great  achievements  was  the  rescue  of  the  survivors  of 

the  Greely  party. 


THE  KING  AND  WINGR  COMING  BACK  WITH  KARLUK  MEN 
Bound  for  Siberia,  the  little  trading  schooner  stopped  at  Wrangel  Island  and  gave  the  survivors  a  lifti 
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days  were  consumed  in  traveling 
the  eighty-five  miles. 

Four  days  after  bringing  his 
party  to  Wrangel  Island,  March 
12,  Bartlett  with  one  Eskimo  and 
two  dogs  left  to  seek  aid.  It 
took  him  seventeen  days  to 
reach  the  Siberian  coast,  one 
hundred  fifty  miles  distant,  nu- 
merous detours  being  necessary. 
Down  the  Siberian  coast,  Bart- 
lett, the  Eskimo,  and  the  dogs 
fought  their  way  five  hundred 
miles  to  East  Cape.  There  they 
were  met  by  Baron  Kleist,  com- 
missioner for  Northeast  Siberia, 
who  supplied  them  with  fresh 
dogs  and  accompanied  them  on 
the  two-hundred-mile  sledge 
journey  to  Emma  Harbor. 

At  Emma  Harbor,  Bartlett 
boarded  the  whaler  Herman  and 
was  taken  to  St.  Michael,  Alaska. 
He  communicated  with  the 
United  States  revenue  cutter 
Bear,  at  Nome,  and  her  captain, 
Charles  S.  Cochran,  took  on 
board  dogs  and  Eskimos,  and  on 
July  24  sailed  away  for  Wrangel 
Island,  five  hundred  seventy-five 
miles  northwest,  to  rescue  Bart- 
lett's  party.  Bartlett  accom- 
panied him. 

The  weather,  however,  was 
foggy,  and  navigation  difficult. 
The  Bear  bucked  ice  until  her 
coal  supply  gave  out,  and  then 
returned  to  Nome  to  replenish, 
and  make  a  fresh  start. 

Meanwhile,  the  Kinv  and  Winge,  a 
small  trading  schooner  bound  for  Siberia, 
heard  of  the  Wrangel  Island  castaways, 
and  on  September  7  succeeded  in  taking 
off  the  survivors  in  a  rowboat. 

Seventy-five  miles  south  of  Wrangel 
Island,  the  Bear  was  met  and  the  Karlnk 
people  transferred  to  her.  From  March 
12,  when  they  arrived  at  the  island, 
they  had  one  pound  of  pemmican  to  each 
man  until  June  1,  and  twenty  pounds 
of  hard  bread  among  them.  From  June 
1  until  September  7,  a  small  piece  of  seal 


The 


Hammering  into  the  Ice 
'  is  aft  from  a  crosstree,  and  shows  how  the  Bear  gets  through 
a  field,  the  ice  closing  in  behind  her  as  she  passes. 


blubber  each  day  was  the  ration,  varied 
at  times  with  sea  birds.  They  had  forty 
rounds  of  ammunition  left  for  emergency 
purposes. 

George  Stewart  Madlock,  geologist,  of 
Hamilton,  Ont.,  and  Bjarne  Manen, 
topographer,  of  Norway,  died  of  scurvy, 
and  George  Brety,  a  sailor,  was  killed 
by  the  accidental  discharge  of  his  rifle. 
Eight  white  men  and  four  Eskimos  sur- 
vived, and  all  probably  would  have  per- 
ished during  the  winter  had  not  Captain 
Bartlett  made  his  eight-hundred-fifty- 
mile  sledge  journey  for  aid. 
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Although  built  forty  years  ago,  the 
Bear  is  considered,  with  the  exception  of 
Nansen's  boat,  Fram,  the  best  boat  for 
ice  work  afloat.  She  was  constructed  at 
Greenock,  Scotland,  very  heavy  timbers 
being  put  into  her.  She  is  one  hundred 
ninety-eight  feet  long,  and  has  a  dis- 
placement of  seventeen  hundred  tons. 
For  ten  years  she  was  a  whaler  in  the 
Arctic,  and  then  was  purchased  by  the 
United  States  for  the  Greely  relief  ex- 
pedition. 

Ever  since  then,  the  Bear  has  been  in 
the  revenue-cutter  service.  She  leads 
the  merchant  vessels  into  Bering  Sea, 
every  year,  reporting  ice  conditions,  and 
turns  south  in  November  after  all  others 
have  left.  Her  northernmost  point  of 
call  is  Point  Barrow,  the  top  of  Alaska, 
in  latitude  seventy-two. 


Four  boats  besides  the  Bear  are  main- 
tained for  the  Bering  Sea  revenue-cutter 
service.  Each  cutter  carries  rapid-fire 
guns  but  the  chief  duties  of  the  fleet  are 
to  aid  navigation  and  to  save  life.  They 
visit  the  Indian  villages  along  the  coast, 
regulate  tribal  relations,  look  after  the 
general  welfare  of  the  natives,  prevent 
the  sale  of  liquor  to  them,  and  frequently 
carry  provisions  to  starving  villages.  A 
notable  service  was  the  saving  of  villages 
on  Kodiak  Island  in  1913,  when  a  vol- 
canic eruption  buried  the  island  under 
several  feet  of  ashes. 

The  cutters  are  the  guardians  of  the 
peace  along  thousands  of  miles  of  bleak 
coastline.  Some  of  their  officers  become 
United  States  marshals  to  arrest  offend- 
ers of  all  classes,  and  other  officers  are 
commissioned  to  try  certain  cases. 


MORE  OXYGEN  FOR 
THE  SICK 

By 
FRANCIS    P.    MANN 


Pump  for  a  Series  of  Inhalers 

All  tlie  machines  in  a  hospital  can  be  run  from  this  source  to  avoid 

duplication  of  apparatus. 


IF  the  amount  of  oxygen 
could  be  increased  in  the 
body  of  a  sick  person,  in 
most  instances  there  would 
soon  be  noted  a  marked  im- 
provement ;  for  oxygen,  of  course, 
destroys  the  impurities  and 
waste  matter  in  the  system.  Va- 
rious attempts  have  frequently 
been  made  without  any  great 
success,  to  increase  by  artificial 
means  the  patient's  supply  of 
oxygen.  But  a  device  has  re- 
cently been  brought  out  in  Ger- 
many to  produce  the  result. 
In  this  new  apparatus  an  elec- 
tric motor  is  employed.  Aux- 
iliary   machines    are    employed 
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for  oxygen  inhala- 
tion, for  atomizing, 
or  for  vaporizing. 

This  last  use  is  one  of 
the  very  newest.  The  object 
is  to  produce  vapors  akin  to 
those  of  the  eucalyptus, 
thyme,  or  lavender,  and 
other  similar  plants,  in  quan- 
tities sufficient  to  fill  a  room 
with  the  healing  vapors  in  a 
very  short  time.  This,  of 
course,  is  of  special  value  in 
throat,  nose,  and  lung  affec- 
tions. 

The  solution  to  be  vapor- 
ized is  poured  into  a  large 
glass  dish  in  the  top  of  the 
apparatus.  By  means  of  a 
cord  and  plug  the  electric 
motor  at  the  bottom  is  set  in 
operation.  The  motor  serves 
to  drive  a  small  pump  lying 
just  above  it,  the  object  of 
which  is  to  draw  the  liquid 
in  the  dish  above  down 
through  a  fine  tube,  sending 
it  up  to  the  top  again 
through  a  second  tube.  It 
thus  leaves  the  upper  nozzle 
in  the  form  of  an  atomized 
spray,  forming  a  cloud  of 
vapor  in  the  air.  The  appa- 
ratus works  very  rapidly,  for 
it  vaporizes  in  the  form  of 
a  fine  cloud,  as  much  as  one 
gallon  or  more  per  hour. 

Another  very  useful  and 
compact  apparatus  serves 
for  inhalation  of  a  different 
sort.  Recent  medical  re- 
search shows  that  a  finely  divided  sub- 
stance can  reach  even  the  remotest  cells 
of  the  hmgs.     This  discovery  has  given 


To  Vaporize  the  Air  in 
A  Room 


an   impetus  to   the 

use    of     inhalation 

for     treatment     of 

•♦lung     and      bronchial 

troubles,  a  method  that  has 

met  with  marked  success. 

As  in  the  case  of  the 
vaporizing  of  the  room  as 
described  above,  it  is  impor- 
tant that  the  substance  used 
for  the  purpose  be  reduced 
to  a  very  fine  spray.  Re- 
cently invented  apparatus  for 
the  first  time  permits  this  to 
be  done  properly.  Various 
curative  solutions  are  held 
in  the  upper  part  of  the  ap- 
paratus and  sent  out  in  a 
fine  vapor,  so  that  they  can 
be  inhaled  by  the  individual 
through  a  mouthpiece.  In 
connection  with  this  mouth- 
piece there  is  fitted  a  small 
electric  heater  for  the  piir- 
pose  of  warming  the  vapor 
before  it  passes  into  the 
lungs.  The  whole  apparatus 
is  operated  by  a  small  elec- 
tric motor. 

In  a  large  medical  institu- 
tion it  may  be  necessary  for 
a  number  of  patients  to  in- 
hale at  the  same  time.    As  it 
would  not  be  convenient  to 
use    an    electric    motor    for 
each  person,  a  single  motor 
and  air  pump  can  be  used 
and  a  common  air  supply  go 
from  there  to  a  line  of  pa- 
tients, each  provided  with  an 
inhaling  apparatus. 
The  new  device  promises  much   in 
the  relief  and  even  cure  of  severe  cases 
of  throat  and  lung  trouble. 


The  farm  tenant  is  to  have  his  inning  at  last  —  in  print. 
He  has  been  accused  of  robbing  the  rich  farm  lands  of  their 
fertility.  Read  the  answer  to  this  charge  in  March  TECH- 
NICAL World. 
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PIONEERING  AS  A  PLEASURE 


By 
W.    T.    WALSH 


DRIVEN  out  by  the  stuffy  at- 
mosphere and  the  fumes  of  a 
smoky  oil  lamp,  we  had 
sought  refuge  on  the  top  of 
the  caboose.  We  were  enter- 
ing the  valleys  of  the  Rockies,  one  hun- 
dred eighty  miles  west  of  Edmonton,  Can- 
ada, and  cool  rushes  of  air  as  the  con- 
struction train  rounded  curves  gave  indi- 
cation that  we  were  gaining  in  altitude. 
The  train  was  moving  at  the  rate  of  only 
eight  or  ten  miles  an  hour — a  speed  just 
sufficient  to  bring  out  the  creaking  of  the 
wheel  trucks  and  the  rattling  of  car 
couplings.  Ahead  loomed  the  Jumbo  car, 
the  culinary  department  of  the  train — a 
huge  box  of  incredible  breadth  which 
never  should  have  been  put  on  wheels, 
and  which  even  at  the  moderate  speed  we 
were  going  threatened,  at  not  infrequent 
intervals,  to  roll  off  the  tracks.  The  de- 
gree of  the  roll  of  this  Jumbo  regulated 
the  progress  of  the  train.  One  hundred 
track  workers  were  asleep  forward  in 
freight  cars ;  the  train  crew  was  also 
asleep.  The  only  watchers  aboard  as  the 
line  of  cars  crept  between  the  dark  moun- 
tain passes  were  the  engineer  and  fireman 
forward  and  we  two  in  the  rear. 

Overhead  the  stars  stuck  out  big  as 
electric  lights.  The  clear  air  revealed 
constellations  that  the  man  in  the 
"States" — not  even  in  the  mountains — 
rarely  sees.  Suddenly  the  sky  was  shot 
with  rays  of  light.  They  emanated  from 
the  north,  radiating  like  a  fan.  They 
were  the  Northern  Lights.  They  leaped 
and  flashed  across  the  heavens  for  some 
little  time ;  they  played  a  hundred  weird 
changes ;  they  seemed  to  challenge ;  but 
presently  they  became  dimmer  and  the 
very  light  itself  seemed  to  dissolve  and 
to  drift  across  the  sky  in  a  white  mist. 


With  the  vanishing  of  these  lights  we 
climbed  through  the  little  window  back 
into  the  caboose  and,  opening  the  doors  at 
both  ends  of  the  car,  heedless  of  the  pro- 
tests of  the  train  crew  who  even  in  their 
dreams  seemed  to  be  alert  for  any  such 
incursion  of  fresh  air,  slept  on  canvas- 
covered  matresses  until  near  dawn. 

When  we  awakened  it  was  shiver- 
ingly  cold  on  the  rear  platform  of 
the  caboose,  though  the  time  was 
late  August.  The  cold  waters  of  the 
Athabasca  flowed  beside  the  track  but  a 
few  yards  away.  It  had  that  peculiarly 
steely  look  that  running  water  on  the 
verge  of  freezing  has,  though  in  reality 
the  temperature  could  not  have  been 
much  below  fifty  degrees. 

Our  baggage  was  piled  on  the  rear 
platform,  and  there  being  no  room  for 
ourselves,  we  stood  upon  the  baggage — 
two  suit  cases  and  two  enormous  flat 
square  bags  of  canvas,  suitable  in  shape 
for  packing  on  horses.  Now  in  the  dawn 
we  could  get  a  real  look  at  the  mountains 
— sharp  slopes  scantily  covered  with 
trees,  up  to  other  sharper  slopes,  where 
the  trees  ceased  and  the  rocks  began — 
running  sheer  for  perhaps  two  or  three 
thousand  feet,  terminating  in  a  serrated 
ridge,  so  irregular  and  sharp  it  seemed 
as  if  a  mountain  goat  could  not  find  foot- 
ing there. 

Pyramid  Peak — exactly  like  the  handi- 
work of  Titans — had  the"  look  as  if  it  had 
passed  through  scorching  flame — the  red- 
dish glow  of  granite  shot  with  great 
patches  of  brown  and  metallic  green. 
And  by  way  of  contrast  miles  to  the  left 
loomed  Mt.  Geikie,  12,000  feet  above  sea 
level,  rising  in  huge  snow-covered  ledges, 
these  ledges  seeming  to  mark  the  great 
gaps  in  its  height,  till  finally  the  brow, 
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part  tilted  from  our  sight,  burst  into  rose 
hue.  The  rising-  sun  had  found  first  the 
highest  mark. 

An  hour  later,  the  train  still  creeping 
along  at  a  snail's  pace,  we  kicked  oflf  our 
baggage  and  leisurely  jumped  after.  We 
had  arrived  at  Jasper,  located  in  the  new 
national  park  of  that  name  recently 
opened  in  the  Canadian  Rockies  by  the 
Dominion  Government. 


That  is  not  the  way  the  ordinary  tour- 
ist will  come  to  Jasper  Park  in  a  few 
months.  The  trains  de  luxe  of  the 
Canadian  Northern  Railway  will  bring 
him  straight  west  one  thousand  miles 
from  Winnipeg  via  Edmonton  right,  up 
to  the  gates  of  the  mountains.  At  the 
present  time  there  is  no  regular  hotel. 
The  town  itself  is  a  frontier  settlement, 
primitive  as  such  settlements  always  are, 
buried  in  an  encompassing  circle,  of 
mountains. 

The  Park  is  a  Canadian  Government 
project.  Americans  who  may  have  been 
alarmed  because  they  have  felt  that  the 
great  European  war  is  cutting  them  oflf 
from  travel,  not  only  on  the  European 
continent,  but  even  in  the  far  Eastern 
seas,  will  find  here  a  new  region  for  ex- 
ploration. Jasper  is  one  of  the  most  won- 
derful of  the  continent's  parks.  It  is  as 
near  to  Nature  as  even  the  woodsman 
would  care  to  get.  The  only  roads  that  lead 
through  the  forests,  through  the  valleys, 
along  the  edges  of  precipices,  the  sides  of 
rushing  streams,  are  the  horse  trails 
roughly  and  hastily  hewed  by  the  small 
force  of  men  that  have  been  employed  by 
the  Park  superintendent  for  this  pur- 
pose. 

The  Park  has  an  area  of  one  thou- 
sand one  hundred  twenty  square  miles, 
and  is  a  tumbled  mass  of  rugged 
mountain  chains  and  formidable  single 
peaks.  Even  in  summer  snow  frequently 
may  be  seen  half  way  down  from  the 
summits,  and  glaciers  press  down  into  the 
valleys  from  some  of  them.  There  is  no 
really  very  definite  limit  to  the  Park. 
Where  its  boundaries  terminate  no  one  in 
the  region  itself  seems  exactly  to  know. 


The  location  was  selected  because  it 
formed  an  advantageous  position  between 
British  Columbia  and  the  plains  to  the 
east  of  the  mountains  and  because  it  was 
so  wild,  wooded,  and  irregular  that  it 
would  not  serve  the  purpose  either  of 
tillage  or  grazing. 

One  Boston  big  game  hunter,  recog- 
nizing Jasper  as  one  of  the  few  real  fron- 
tier posts  remaining,  the  past  summer  set 
out  from  the  town  with  a  force  of  half 
a  dozen  men  and  thirty  horses  to  trans- 
port the  camp  supplies  and  to  carry  back 
the  piles  of  skins  and  horns  he  expected 
to  accumulate.  Of  course  this  hunting 
had  to  be  done  beyond  the  border  of  the 
Park  proper,  for  as  is  the  custom  in  our 
own  national  parks,  the  use  of  firearms 
is  prohibited.  In  Jasper  Park  no  one  is 
permitted  to  carry  a  loaded  weapon  un- 
less there  has  first  been  placed  upon  it 
the  seal  of  the  game  warden. 

An  equipment  of  half  a  dozen  horses, 
a  cook,  and  a  guide  will  take  two  men 
through  the  mountains  for  a  trip  lasting 
from  one  week  to  a  month.  Out  of 
Jasper  there  are  several  routes.  One  of 
these  leads  over  a  bridge  that  spans  the 
swift-rushing  Athabasca  River.  This  is 
known  as  the  "Maligne  Trail"  after  a 
river  of  that  name.  Through  the  first 
few  miles  of  the  journey  a  road  that 
wagons  might  easily  follow  leads  up  to 
higher  altitudes  and  then  this  road  grad- 
ually vanishes,  and  only  the  narrow  trail 
that  the  novice  could  scarcely  find,  but 
which  is  an  open  book  to  the  horses, 
carries  one  forward. 

The  guide  balanced  gracefully  on  his 
little  cayuse,  his  hat  at  a  rakish  angle,  his 
shoulders  swaying  easily  with  his  mount's 
every  motion,  is  followed  by  the  three 
pack  animals,  who  crawl  under  fallen 
logs,  and  clamber  over  rocks — heaven 
only  knows  how — while  you  try  to  follow 
close  behind. 

Then  with  a  sudden  turn  in  the  trail, 
the  dust,  and  the  other  slight  discomforts 
of  the  upward  journey  are  forgotten  as 
a  vast  panorama  of  country  sweeps  be- 
fore the  eye.  Opposite,  three  miles  away 
looms  Pyramid  Peak.    At  its  base  stands 


Part  of   the   Famous  Robson 
Glacier 


How  the  Glacier  Appears  in 

THE  Morning  Before  the  Day's 

Thaw  Begins 


WHERE  THE  GLACIAL  STREAM  ON  MOUNT  ROBSON  DIVIDES  ITS  WATERS  BETWEEN  THE  PACIFIC 
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a  pool  known  as  Pyramid  Lake,  greener 
than  any  tint  of  the  ocean.  In  sharp  con- 
trast only  a  few  hundred  rods  from  it 
rolls  the  Athabasca,  dull  and  drab.  To 
the  west  the  snow-covered  ledges  of 
Mt.  Geikie  rise  square  and  bluntly. 

Now,  you  are  buried  in  a  forest  with 
a  narrow  but  thunderous  stream  at  your 
right  full  of  boulders  so  vast  that  you 
marvel  at  the  force  which  must  have 
hurled  them  down  stream.  This  is  the 
Maligne  River.  As  you  progress  mile 
after  mile  through  the  damp  gloomy 
woods  with  this  wild  stream  always 
within  sight  or  hearing,  your  spirits  de- 
cline with  the  day  until  finally  before 
sundown  you  burst  again  into  sunlight 
just  where  the  river  pours  forth  from 
some  underground  cavern.  Again  you 
feel  the  glow  of  your  morning's  enthusi- 
asm and  the  gloom  of  the  forest  falls 
from  you.  Progressing  in  this  fashion 
you  come  with  darkness  upon  a  little 
camp  at  the  head  of  a  lake,  Medicine 
Lake,  which  is  the  source  of  the  Maligne 
River,  and  here  you  may  take  your 
choice  of  sleeping  on  the  shore,  or  pass- 
ing the  night  upon  boughs  on  the  floor  of 
an  old  log  cabin. 

You  are  really  in  the  heart  of  the  Park. 
Innumerable  mountain  peaks  thrust  their 
heads  up  everywhere.  Except  for  the  call 
of  the  Canadian  jay  and  the  soft  lapping 
of  the  lake  waters  on  the  shore  and  the 
tinkle  of  the  bells  hung  around  the 
horses'  necks,  all  is  silent,  and  from  this 
point  on  you  will  feel  that  you  are  alone 
in  the  wilderness. 

And  so  you  go  on,  day  after  day  swing- 
ing along  the  edges  of  lakes,  climbing 
steep  mountain  sides,  treading  danger- 
ously near  the  brink  of  great  canyons 
that  would  send  you  and  your  cayuse  to 
a  quick  death  if  the  animal  should  slip. 
To  stray  from  the  trail  would  mean  to 
find  yourself  lost  in  a  tangled  country, 
through  which  even  a  horse  would  find 
difficulty  in  passing.  The  narrow  trail 
left  by  the  woodsmen  sometimes  disap- 
pears for  long  stretches  and  the  horses 


gingerly  pick  their  way  over  logs  left  by 
forest  fires  perhaps  twenty  years  back,  or 
again  the  horses  scramble  through  the 
soft  muskeg  into  which  they  sink,  halfway 
up  to  their  knees,  or  stumble  over  stubble 
left  by  the  cutting  of  miniature  pine. 

And  all  the  time  you  are  seeing  a  won- 
derful range  of  country,  which  forms  a 
land  almost  unknown  even  to  the  trapper 
— getting  glimpses  of  the  trail  of  bear, 
deer,  beaver,  and  even  an  occasional 
sight,  at  very  long  range,  of  the  wary 
mountain  goat.  At  night  you  pitch  your 
tepee  in  some  favorable  spot  near  a 
spring,  your  giiide  builds  a  fire  in  the 
middle  of  the  tent,  and  on  a  bed  of  jack 
pine  boughs,  wrapped  up  in  half  a  dozen 
Hudson  Bay  blankets,  you  let  the  roar 
of  distant  waters  and  the  song  of  the 
coyote  lull  you  to  sleep. 

As  for  the  days  you  do  not  travel,  there 
are  fish  to  be  found — trout  in  enormous 
numbers,  if  you  know  what  lakes  to  seek 
them  in.  Curiously  enough  many  of  the 
lakes  are  without  fish ;  again,  as  in  Jack 
Lake  near  the  Rock  River  Valley,  you 
can  take  half  a  dozen  big  fellows  in  an 
hour's  time. 

Within  a  very  few  years  from  now, 
the  trails  will  have  been  widened, 
smoothed,  and  graded  into  wagon  roads, 
hotels  will  have  supplanted  the  tepee,  and 
the  comforts  of  civilization  will  have  dis- 
placed some  of  the  charm  that  always 
goes  with  roughing  it.  But,  meantime,  a 
glorious  frontier  country  awaits  the  con- 
quest of  the  adventurous  tourist. 

By  a  wise  foresight,  the  Canadian  Gov- 
ernment selected  for  the  site  of  this  Park 
a  region  beyond  a  vast  and  fertile  coun- 
try. One  who  travels  the  great  distance 
from  Winnipeg  across  these  plains  will 
come  to  some  realization  of  the  wonder- 
ful agricultural  resources  of  Canada. 
Thus  the  Dominion  officials  have  at  one 
stroke  provided  another  playground  for 
the  continent,  and  at  the  same  time  they 
have  presented  to  the  tourist  the  oppor- 
tunity to  behold  some  of  the  wonders  and 
resources  of  half  a  continent. 


D  C 
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IN  PEACE  AND  WAR 


COPYRIGHT INT£BNAT.  HEWS 


THE  FLYER  WALKS 

Six  German  soldiers  carry  the  wings  as  the  air  machine  approaches  the  front.  On  the  under  side  are  painted  hug-e 

Maltese  crosses  to  show  tho  troops  that  the  scout  machine  is  a  German. 


AND  YET  THERE  IS  PEACE  IN  BRITTANY 
The  peasants  of  the  little  French  province  still  lead  their  pigs  to  pasture  in  the  rope  harness  and  smile  at  the 

amblingrs  of  the  porkers. 
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COPYRrQHT UNDERWOOD  &  UNOtBWOOO 


THE  MEN  WHO  FEED  THE  FURNACES 
All  of  this  group  of  stokers  died  when  the  English  battleship  Bulwark  went  down  after  an  internal  explosion. 


CWYHiawT— -INTfHNAT.  NEWS 


WITH  HEADS  BOWED.  AFTER  A  BATTLE 
At  the  right  is  Kaiser  Wilhelm,  surrounded  by  his  staff  after  engagements  in  Flanders. 
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Taking   Food   from    the    Co-operative 

Kitchen 

Residents    of    Montclair,    New   Jersey,    have 

meals  cooked  in  one  biir  establishment.    Meat 

and  vegetables  are  carried  to  their  homes  in 

tireless  cookers. 


IS  SHE  AFLOAT  TODAY? 
As  this  is  written  the  Karlsruhe  is  still  scouring  the  seas,  evading  the  ships  of  the  Allies,  but  by  now  she  may  have  met 

the  fate  of  the  iim4en, 
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A  TRAGEDY  OF  SAN  FRANCISCO  FOG 

The  capsized  steamer  carried  thirty  thousand  dollars  in  her  safe.    The  heavy  load  carried  the  latter  througrh  the  roof 

of  the  cabin  to  the  bottom  of  the  bay.    The  smokestack  of  the  over-turned  craft  is  stuck  in  the  mud. 


One  Hundred  and  Fifty  Years  ok  Baking 
The  ovens  at  old   Fort  Ticonderopa  are  sti 
capable  of  the  work  for  which  they  were  built. 


NEW  YORK  BOWS  TO  THE  GREAT  ROLLERS 
A  mighty  wind  and  sea  coming  in  from  the  northeast  recently  did  a  million  dollars'  worth  of  damage  to  summer  homes 

and  wharves  along  the  Atlantic  coast 
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Seink  Barges  Become  Hospital 

Ships 
Frenchwomen  have  organized  and 
turned  old  boats  into  places  of  ref- 
uge for  wounded  soldiers. 


The  Wire-Cutting  Automobile 
It  was  once  bandits  who  strung 
wires  across  the  roads  of  Europe, 
and  from  them  the  armies  learned 
the  trick.  The  steel  saw  cuts  them 
as  the  motor  car  advances. 


Wounded    English- 
men 
The  ambulance  train  has  the  right 
of   way  over  all    other   traffic  ex- 
cept reinforcing  troops. 
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YRieHT-^UNDEBWOOD  II  \ 

WHERE  GERMAN  SHELLS  DROPPED  IN  ENGLAND 

The  old  castle  at  Scarborougfh  was  built  in  1166  and  has  a  longr  record  of  war.    Like  a  great  sentinel  it  watches  over  the 

little  port  in  a  never  ending  vigil.    It  has  been  considered  a  strong  fortification  in  its  time. 
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SAFETY 


THE  WORKER 


It  Was  Hammered  after  Moulding 
The  hook  grave  way  because  someone  tried 
to  improve  upon  its  shape  after  it  was  fin- 
ished.   The  shop  has  ceased  such  practice. 


Fingers  in  a  Press  to  Hold  the  Metal 

The  simple  guard  is  not  in  use  and  the  workman  is  constantly  in 

danger  of  crippling  his  hands.     When  it  is  lowered  it  is  impossi- 

sible  for  him  to  endanger  his  fingers. 
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A  Safety  Hook  That  Prk 
VENTS  Accidents  on  Aerial 
Work  of  Any  Kind  Where 
A  Scaffold  or  "  Bo's'n's" 
Chair  Is  Used  by  the  Work- 
men 


The  Hook  in  Normal 

Position 

When  the  operator  is 

hauline  upward  on  the 

rope,  the  safety  device 

does  not  operate. 


Catching    the    Slip 

PING  Rope 
The  moment  the  oper- 
ator lets  go,  the  hook 
bobs    up    and   pinches 
the  line. 


Using  the  Hook  to 

Hold  All 
A  turn  around  it  will 
make  the  device  into  a 
cleat  which  holds  the 
operator  at  the  same 
level.  Meanwhile  the 
rope  is  pinched  as  usual. 


THE  GUARD  OF  THE  OPPOSITE  PAGE  IN  PLACE 
It  is  in  such  a  position  that  the  man  at  the  press  cannot  possibly  place  his  fingers  in  a  dangerous  position  on  the 

machine,  and  yet  be  does  bis  work  as  well. 
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Each  month  the  two  best  and  most  interesting  original  items  submitted  to  and 
published  in  this  department  will  receive  the  first  prises  of  ten  dollars  each;  the 
three  second  best,  prizes  of  five  dollars  each;  and  the  five  third  best,  prises  of  two 
dollars  each. 

These  prises  will  be  in  addition  to  the  regular  price  paid  for  such  material. 
Good  photographs  or  well-executed  drawings  add  to  the  value  of  your  item  and 
zvill  increase  its  chances  for  a  first  prise.  Items  not  winning  prises  but  considered 
worthy  of  publication  zvill  be  paid  for  at  our  regular  rates.  There  is  only  one 
restriction  as  to  zvho  shall  compete:  Professional  zvriters  are  not  eligible.  You 
need  not  be  a  subscriber  to  compete. 

Enclose  return  postage  if  you  desire  to  have  your  contributions  returned. 

Address  all  communications  to  Technical  World  Magazine,  "Made  by  Our 
Readers"  Department,  Chicago. 


(First  Prize,  Ten  Dollar*) 

TO  PREVENT  SATCHEL  THEFTS 

A  RECENTLY  patented  thief-proof 
^^  satchel  is  to  protect  the  bank  mes- 
senger against  robbery  and  assault,  while 
he  is  carrying  money  for  the  firm.  A 
mechanism  guards  against  its  being 
snatched  from  the  employe  with 
out  a  great  dis- 
turbance being  at 
once  raised.  This 
mechanism  com- 
prises two  alarm 
compartments  con- 
nected to  a  small 
door  in  the  hollow 
handle  by  means  of 
cords.  If  the 
satchel  is  held  so  as 
to  maintain  the 
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The  Alarm  Suit-case 

When  the  messenger's  hand  leaves  the  handle  the  bell 

ring^s  and  the  alarm  gun  is  fired. 


small  door  under  the  handle  in  open 
position,  the  device  remains  inoperative ; 
but  should  the  hand  be  removed,  the 
door  will  quickly  be  drawn  closed  by  a 
spring,  the  cords  attached  thereto  re- 
leased, and  the  alarms  instantly  sounded. 
In  one  compartment  this  is  accom- 
plished by  the  connection  made 
with  the  electric 
bell,  while  in  the 
other,  a  drum,  ac- 
tuated by  a  spring, 
is  allowed  to  re- 
volve.  There- 
volver  trigger  dis- 
charges until  the 
spring  is  unwound, 
the  action  being 
like  a  rapid-firer. 

George  C.  Denny, 

Washington,  D.  C. 
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(Third  Prize.  Two  Dollar*) 

SELF-ADJUSTING  WEATHER 
STRIP 

Vy/HEN  the  "storm-house"  is  set  up 

for  the  winter  on  the  front  porch, 

there  is  sure  to  be  a  leak  at  the  bottom  of 


Doo/t 


The  Rubber 
Weather  Strip 
It  is  self- adjustable  and 
keeps  out  the  cold  blast 
from    the  porch    vesti- 
bule. 


lh=^ 


the  door,  unless  a  high  threshold  is  pro- 
vided, and  that  is  a  nuisance,  because 
everyone  stumbles  over  it.  There  is  room 
for  the  cold  wind  to  blow  under  the  door 
for  this  reason — the  door  hangs  plumb, 
while  the  porch  floor  always  has  a  consid- 
erable slope.  So  if  the  door  swings  clear 
when  open,  it  will  be  half  an  inch  above 
the  floor  when  closed. 

To  remedy  this  defect,  take  a  stick  of 
wood  in'  thickness  about  three-quarters 
of  an  inch  by  two  inches,  and  as  long  as 
the  width  of  the  door.  Along  one  of  its 
narrow  edges  make  a  saw-cut,  and  fasten 
a  piece  of  rubber  or  leather  as  long  as 
the  stick  into  the  cut  by  cementing  or 
otherwise ;  or,  instead,  two  smaller  sticks 
may  be  screwed  together  with  the  rubber 
between  them.  Make  two  slots  through 
the  stick,  crosswise,  and  pass  a  long 
screw,  with  a  washer  under  its  head, 
through  each  slot.  Fasten  these  screws 
in  the  door  about  an  inch  from  the  lower 
edge,  and  leave  them  so  that  the  stick 
may  move  freely  up  and  down. 

It  will  be  found  that  this  device  adjusts 
itself  automatically  to  the  slope  of  the 
porch,  and  keeps  out  the  cold  very  eifect- 
ively. 

Clarence  W,  Carroll!  Rochester,  N.  Y. 


(Third  Prize,  Two  Dollar*) 

MY  TIRELESS  COOKER 

COME  time  ago  I  made  a  fireless  cooker 

out  of  an  old  box  and  some  asbestos 
matting,  the  heat  being  supplied  by  an 
electric  iron.  After  putting  an  old 
wooden  box,  sixteen  inches  deep  and 
twenty  inches  square,  into  good  shape 
with  hammer  and  nails,  I  lined  it  with 
asbestos  to  keep  in  the  heat  and  prevent 
the  wood  from  burning.  I  then  made  a 
tight-fitting  cover  and  lined  it  with 
asbestos. 

Next  I  made  a  shelf  the  same  size  as 
the  box  and  covered  both  sides  of  it  with 
asbestos.  To  this  shelf  I  nailed  two 
thin  strips  of  steel  across  the  grain  to 
prevent  warping,  and  drilled  numerous 
holes  through  it  with  a  half-inch  drill  to 
allow  the  hot  air  to  circulate  freely. 
This  shelf  I  fastened  eight  inches  from 
the  bottom  of  the  box. 

On  the  bottom  of  the  box  I  fixed  two 
triangular  blocks  of  wood  covered  with 
asbestos.  These  blocks  are  to  hold  the 
iron  in  position,  and  complete  the 
"cooker". 

To  use  the  cooker,  place  your  electric 
iron  upside  down  on  the  triangular  blocks 
of  wood  and  turn  on  the  current  to  the 
required  heat.  Meanwhile,  place  what- 
ever you  want  to  cook  in  a  dish  or  pan, 
cover  with  a  similar  dish  or  pan,  set  it  on 
the  shelf  in  the  cooker,  and  shut  the  lid 


Thb  ElECTRic  Iron  Serves  as  the  Heat  Unit  in 
THB  Fireless  Cooker 
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down  tight.  Then  turn  off  the  electricity 
and  do  what  you  like  until  dinner  time, 
and  you  will  have  the  tenderest,  juiciest 
roast  you  ever  tasted  waiting  for  you 
when  you  return. 

After  a  little  practice  you  will  become 
expert  in  the  matter  of  heating  the  iron 
to  the  right  temperature  to  cook  a  given 
dish  in  a  given  time. 

Alfred  I.  Tooke,  Edmonton,  Canada. 


Making  the  Shaky  Stepladder  Safe 
(Third  Prize,  Two  Dollars) 

STEPLADDER  SAFETY 
SUPPORTS 

(CONSIDERABLE  caution  is  required 
in  using  a  stepladder.  A  slightly 
swaying  motion  on  either  side  while 
standing  on  one  will  cause  it  to  tip  over 
and  pitch  the  occupant  off. 

In  the  enclosed  sketch  is  shown  a  sim- 
ple contrivance  to  prevent  a  stepladder 
from  tipping  over,  and  thereby  render  it 
safe  when  in  use.  Two  wood  supports 
of  proper  length  are  fastened  to  the  back 
of  the  ladder  by  means  of  screws,  on 
which  they  are  made  to  swing  outward. 
A  cord  or  light  wire  chain  connects  the 
supports  to  the  ladder. 

When  the  ladder  is  closed  up  the  sup- 
ports are  swung  back  on  the  legs.  As 
the  back  of  a  stepladder  is  usually  four 
to  six  inches  shorter  than  the  front,  the 
ends  of  the  supports,  when  closed  down, 
will  be  about  even  with  front  legs. 

J.  E.  Cooley,  Hartford,  Connecticut. 


(Second  Prize,  Five  Dollars) 

LIGHT  FROM  ANY  BATTERY 
A  POWERFUL  light  can  be  obtained 
from  a  dry  battery  that  has  been 
worn  out  for  almost  any  other  purpose 
with  the  aid  of  a  small  tungsten  electric 
light  and  a  stamped  metal  handle  and 
connection.  A  reflector  of  tin  can  be 
added  and  a  small  lens  placed  in  front 
of  the  bulb,  if  desired.  By  pushing  down 
the  button  marked  A  the  piece  of  spring 
metal  B  is  forced  against  the  base  of  the 
light,  thus  completing  the  circuit.  For 
use  with  a  central  pole  carbon  battery 
the  connection  can  be  made  with  the 
aid  of  the  hole  C. 

A  lamp  like  this  can  be  carried  in  the 
automobile  or  motor  boat  and  attached  to 
one  of  the  ignition  batteries  when  de- 
sired for  use,  or  it  can  have  its  own  bat- 
tery always  at  hand.  A  remarkably 
strong  light  is  given  even  with  a  low 
candle-power  bulb.  And  yet  not  nearly 
as  much  room  is  taken  up  by  the  whole 
device  as  by  a  serviceable  hand  electric 
lantern. 

R.  D.  Patterson,  Brooklyn,  New  York. 


DRY 
BATTERY 


This  Strap  Iron  Device,    with   a   Bulb,  Makes  a 
Lantern  of  Any  Dry  Battery 
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HANDY  CLOTHES  SPRINKLER 

/^BTAIN   a  bottle   with  a  good-sized 


a 
solid  cork ;  also  a  very  fine 
spray  for  a  garden  sprinkling  can. 
Burn,    or    otherwise    make    a 
hole    about    one-quarter    of    an 
inch     in     diameter     lengthways 
through   the   center   of   the  cork. 
Push  the  neck  of  the  spray  into 
the  cork  to  a  depth  of  about  one 
half  inch.     Fill  the  bottle  with 
water,    and    fix    the    cork    in 
tightly. 

This  device  saves  much 
time  and  trouble  when  damp- 
ening clothes  for  ironing,  for 
it  sprinkles  the  water  quickly 
and  evenly.  The  busy  house- 
wife will  find  it  handy  for 
sprinkling  floors  to  be  swept, 
or  for  watering  the  window 
plants,  etc.  The  flow  of 
water  can  be  increased  or 
diminished  by  tilting  the  bot- 
tle more  or  less. 

Alfred  I.  Throop,  Calgary,  Alberta,  Canada. 
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.\  Garden  Spray  and  a 

Bottle    Make    a    Fine 

Clothes  Sprinkler 


(Second  Prize,  Five  Dollars) 

AIRTIGHT  HEATER  PUT  TO 
MODERN  USE 

DROCURE  a  gasoline  burner  such  as 
is  used  by  pop-corn  venders  and 
circus  "spielers".  For  less  than  ten  cents 
a  day  a  large  room  can  be  efficiently 
heated  by  placing  the  burner  within  a 
little  airtight  stove  and  regulating  the 
air  supply.  It  is  necessary  to  put  a 
block  of  wood  in  the  bottom  of  the  stove 
to  hold  up  the  bend  in  the  feed  pipe  from 
the  supply  tank.  The  cover  should  be 
kept  on  the  stove  after  the  burner  has 
been  lighted,  although  on  mild  days  it 
can  be  left  oflf  and  the  stove  used  for 
cooking  purposes.  Such  a  burner  can 
be  procured  very  cheaply.  A  small  stove 
of  this  kind  can  be  bought  for  a  dollar 
in  most  places.  The  bugbear  of  con- 
tinual cleaning  out  of  ashes  and  of  build- 
ing wood  fires  is  completely  done  away 
with. 

Robert  C  Knox,  Quincy,  Illinois, 


STOPPING  THE  SQUEAK 

'T'HE  "squeak"  in  shoes  is  caused  by 
the  inside  and  outside  soles  rubbing 
together  in  walking.     To  over- 
come this  disagreeable  trouble 
make  an  opening  at  the  edge  of 
the  inside  of  the  shank  of  the 
shoe,  and  work  a  screwdriver  be- 
tween the  soles  to  the  tips,  thereby 
loosening    the    inner    and    outer 
soles.      Then    work    in   a   little 
French    chalk,    soapstone,    or 
talcum   powder    through    the 
opening.       By    bending    the 
soles     back     and     forth,     or 
slightly  tapping  the  edges,  the 
powder  will   work   itself  be- 
tween   them.      The    opening 
can  then  be  closed  with  one 
or  two  tacks,  and  the  squeak- 
ing    will      be      permanently 
stopped.    Such  an  emergency 
repair    is    very    much    better 
than  the  soaking  and  oiling 
frequently    resorted    to,    and 
yet  does  no  harm  to  the  shoes 
provided  the  job  is  done  by  a  competent 
shoe  repairer. 

Frank  Kolar,  Milwaukee,  Wisconsin. 


Gasoline  in  the  Airtight  Stove 
A  stove  that  heats  evenly  can  be  made  with  a  burner  and 
the  little  sheet-iron  heater. 
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(Third  Prize,  Two  Dollars) 

MEASURING  UP  THE  FIELD 

IWIEASURING  fields  and  lots  is  often 
a  tedious  job  for  the  farmer  or  the 
real  estate  man,  if  he  has  to  do  it 
without  an  assistant,  with  a  tape  or 
a  rod  pole.    A  little  triangular  de- 
vice, made  of  inch-square  mate- 
rial, will  greatly  facilitate  any 
task  of  measuring  that  may 
confront  the  individual. 
Each  point  of  the  tri 
angle    projects    a    few 
inches,  the  lower  two 
to  stick  into  the  ground 
and  the  upper  to  afford 
a  handhold.    The  lower 
points  should  be  spaced 
five  feet  six  inches  apart  as  that  dis- 
tance   makes    the    most    convenient 
tool.     To  measure  a  field  it  is  only 
necessary    to    put    one    point    in    the 
ground,  drop  the  second  point,  take  a 
step  forward,  pivoting  the  tool  on  the 
second  point,  etc.     One  can  walk  the 
length  of  the  field,  counting  each  turn 
as  it  is  made,  and  the  task  is  com- 
pleted.   To  put  it  into  rods,  divide  the 
number  of  turns  by  three  and  the  total 
is  given  as  desired. 

Newton  L.  Rideout,  Garland,  Me. 
(Third  Prize,  Two  Dollars) 

KINDLE  FIRE  WITH  OIL 
SOARED  ASBESTOS 

IF  a  fire-kindler  of  wire  and  asbestos 
is  used  to  start  the  morning  fire,  the 
danger  of  setting  the  house  and 
clothing  afire  instead  of  the  kindling 
is  eliminated.  A  heavy  wire  bent  to 
shape  and  some  asbes- 
tos wool  or  yarn  are 
the  only  materials  nec- 
essary for  the  con- 
struction besides  the 
soft  wire  needed  to 
wrap  around  the 
finished  device. 
Bend  one  end  of 
the  heavy  wire 
into  an  L  shape, 


The  Measuring  Device 

Count  the  number  of  turns  as  you  walk  along^ 

the  edge  of  the  field. 


The 

Asbestos 

Fire- 
lighter 


and  make  a  little  ring  of  the  other  end. 
Wrap  the  wool  around  the  L  and  make 
it  fast  with  a  soft  iron  wire  wrapping. 
The  whole  thing  need  not  be  larger 
than  an  tgg.  This  kindler  can  be 
kept  in  any  convenient  place  soak- 
ing in  a  small  tin  of  kerosene,  so 
that  it  "will  always  be  ready  for 
use.  When  needed  put  it  in 
the  fire  box  under  the  kind- 
ling instead  of  paper  and 
touch  a  match  to  it.  It 
will  blaze  long  enough 
to  ignite  rough  kind- 
ling and  often  even  to 
light  good  soft  coal  if 
it  has  soaked  long 
enough  in  oil. 

Leonard  J.  Ross,  Whitinville,  Massachusetts. 
(First  Prize,  Ten  Dollars) 

OIL  BARREL  BECOMES 
CONCRETE  MIXER 

A   SMALL  concrete  mixer   for  the 
handy  man  about  the  house  or  the 
farm   can  be  made  of  an  oil  barrel 
rigged  on  two  standards  connected  by 
a  steel  shaft  or  an  iron  pipe.     It  is 
only   necessary   to   bore   holes   in   the 
barrel  ends  and  to  cut  a  hole  in  the 
side  for  a  door.     Water  and  cement 
are  put  in  the  machine  in  the  proper 
proportions  and  the  crank,  on  the  end 
of  the  shaft,  is  turned  by  hand.    The 
mixed  concrete  can  be  poured  out  of 
the  door  and  placed  in  the  forms  which 
have  already  been  prepared.    As  farm- 
ers   are    using    concrete    more    and 
more  for  little  farm  devices  the  ma- 
chine will  be  found  to  fill  an  impor- 
tant place. 

This   way   of  hand- 
ling sand  and  cement 
will    be    found    to    be 
much    more   thorough 
than  the  hoe  and 
shovel,  besides  being 
a     quicker     method 
when  the  device  has 
once  been  made. 

Eugene  Rogers,  Chicago, Illinois, 
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(Second  Prize,  Five  Dollars) 

SIDE-CLEARANCE  "TELLTALE" 

nrO    warn    operatives    hanging   to    the 

sides  of  a  railway  car  of  im- 
pending obstacles,  such  as  posts, 
platforms,  bridges,  etc.,  a  con- 
trivance called  the  "telltale" 
has  been  invented  by  a  veteran 
California  railway  man.  To  an 
iron  pgst,  set  firmly  in  a  cast 
base,  insulated  steel  ribbon  fin- 
gers are  screwed,  extending  out 
twenty  -  nine  inches  and  to 
within  eight  inches*  of  any 
standard  car  which  may  be 
passing.  The  ends  of  the 
fingers  are  covered  with  cork 
balls,  painted  red.  This  signal 
is  intended  to  be  set  at  danger 
points,  where  the  fingers  would 
inevitably  strike  and  warn  any 
person  clinging  to  the  side  of 
a  passing  car.  The  fingers  are  sufficiently 
springy  to  obviate  any  danger  of  injury. 
One  of  the  California  railway  systems 
has  installed  many  of  the  "telltales." 

Edmund  G.  Kinyon,  Grass  Valley,  California. 


Telltale  FOR  Brake- 

MEN    Clinging    t  o 

Cars 


The  Arrow  on  the  Radiator 

ELECTRIC  SIGNAL  POINTS 
WAY 

ELECTROMAGNETS  operate  arrows 
at  the  front  and  rear  of  the  automo- 
bile equipped  with  the  new  way  signal 


which  is  applied  to  tell  traffic,  either 
ahead  or  behind,  which  way  the  machine 
is  going  to  turn  at  a  corner.  The  mag- 
nets are  actuated  by  batteries 
and  operate  together  when  the 
driver  uses  the  push  button. 
Thus  when  he  approaches  a  cor- 
ner which  he  is  going  to  turn, 
he  pushes  the  left-hand  button, 
the  arrows  point  to  the  left  as 
they  are  pulled  to  the  new  posi- 
tion by  the  magnets  and  stay 
there  as  long  as  the  button  is 
held  down.  When  it  is  released 
no  current  flows  and  the  arrows 
drop  back  to  a  position  pointing 
either  up  or  down  to  indicate 
neutral.  Little  electric  lights 
are  housed  just  above  the  ar- 
rows, so  that  the  signal  is 
illuminated  by  the  battery  cur- 
rent at  night.  The 
flash  of  the  light 
and  the  movement 
of  the  arrows 
make  an  unmis- 
takable signal  day 
or  night. 

Most  traffic  ac- 
cidents occur  in 
the  mixups  occa- 
sioned by  turning 
from  one  traffic 
stream  to  another, 
as  in  going 
"Going  to  the  Left"  a  r  o  u  n  d  corners 

and  in  slowing 
down  to  make 
changes  in 
direction.  It  is 
now  the  custom 
in  a  great  many 
cities  for  the 
driver  to  lean 
out  of  the  car 
and  extend  his 
arm  full  length 
to  indicate  his 
plans,  but  this 
method  has  been 
unsatisfactory. 

W.  L.  Scott,  The  Traffic  Way  Point- 

Cincinnati,  Ohio.  er  at  Neutral 
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Admitted  It 

Auntie  felt  called  upon  to  chide  Annie  for 
getting  wet  so  often.  One  day  mother  and 
auntie  were  sitting  by  the  dining-table  talking 
of  Annie's  still  being  out  when  it  was  begin- 
ning to  rain. 


Just  then  they  heard  the  kitchen  door  open 
softly. 

"There  she  is  now,"  said  mother. 

"Who  has  wet  feet  now?"  called  auntie. 

An  ominous  stillness  for  the  space  of  three 
seconds,  then  a  gruflf  voice  repHed : 

"The  ice-man." — Harper's  Magazine. 

J8 
Uncertain 

Unclf:  Sol  threw  aside  the  letter  he  was 
reading  and  uttered  an  exclamation  of  im- 
patience. 

"Doggone !"  he  cried.  "Why  can't  people  be 
more  explicit?" 

"What's  the  matter,  pa?"  asked  Aunt   Sue. 

"This  letter  from  home,"  Uncle  Sol  an- 
swered, "says  father  fell  out  of  the  old  apple- 
tree  and  broke  a  limb."— Youngstowti  Tele- 
gram. 

Used  Martial  La"W 

'A  British  soldier  in  Belgium  was  one  morn- 
ing ^vending  his  way  to  camp  with  a  fine 
rooster  in  his  arms,  when  he  was  stopped  by 
his  colonel  to  know  if  he  had  been  steahng 
chickens.  "No,  colonel,"  was  the  reply.  "I 
saw  the' old  fellow  sitting  on  the  wall,  and  I 
ordered  him-  to  crow  for  England,  and  he 
wouldn't— so    I   just   took   him    prisoner." 

— Grafters. 
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Saved  His  Skin 


Johnny  Soutar  and  Tam  McNab  during  the 
course  of  a  railway  journey  fell  to  discussing 
the  domestic  infelicities  of  a  mutual  friend. 
"Ay,  ay,"  said  Johnny,  "Jamie  Thompson  has 
a  sair  time  wi'  that  wife  o'  his.  They  say 
they're  aye  quarreling."  "Whit  else  c'ud  ye 
expect?"  was  Tam's  scornful  retort.  "The 
puir  feckless  crayture  mairrit  efter  courtin'  for 
only  seven  years.  Man,  he  has  no  chance  to 
ken  the  wumman  in  sic  a  short  time.  When 
I  wis  coortin'  I  coorted  for  twinty  year."  In 
the  further  corner  of  the  compartment  sat  an 
Englishman,  listening,  and  much  amused. 
"And  may  I  ask,"  he  inquired,  "if  connubial 
bliss  followed  this  long  courtship?"  Tam 
looked  at  him  reproachfully.  "I  tell  ye  I 
coorted  for  twinty  year,"  he  said,  "an'  in  that 
time  I  kent  whit  the  wumman  wis;  an'  so  I 
didna'  marry." — Home  Nezus. 


J8 


True  Sportsmanship 

Sam  and  Luke,  browsing  around,  crossed 
the  pasture.  The  Judge's  bull  saw  them,  and 
Sam  beat  him  to  the  fence  by  a  single  stride 
with  nothing  to  spare.  Luke,  a  bad  starter, 
didn't  try  for  the  fence;  he  stuck  to  the  open. 
He  led  the  bull  around  the  field  on  the  first 
lap,  while  Sam,  from  the  fence,  urged  him  to  a 
"li'l  bust  er  speed."  On  the  second  lap,  Sam 
exhorted  him:  "Run,  niggeh — you  ain'  half 
runnin' !"  The  third  time,  Sam  yelled :  •  "Make 
has'e!"     Luke  risked  all  in  his  answer. 

"G'awn,  man,"  he  gasped,  "you  dorn  think 
Ah'm  throwin'  dis  yere  race,  does  yer?" — Ex- 
change. 


BLOWING  OFF  STEAM 
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Not  an  Omission 

Mrs.  Benton  tasted  the  savory  morsel  she 
had  carefully  compounded  in  the  chafing  dish 
and  looked  at  her  husband  somewhat  appre- 
hensively.    Then  she  said : 

"Somehow  it  doesn't  taste  just  as  Mrs. 
Mink's  did  the  other  night.  Yet  I  thought  I 
remembered  the  recipe  all  right.  I  suppose 
I  must  have  left  something  out." 

Mr.   Benton   tasted   reflectively. 

"I  don't  think  so,"  he  remarked. 

Mrs.  Benton's  face  brightened  visibly.  Then 
her  husband  continued : 

"There's  nothing  you  could  leave  out,"  he 
said,  "that  would  make  it  taste  like  this.  It's 
something  you've  put  in !" — New  York  Globe. 


He  Had  a  Chance.  Too 

Brown  (on  fishing  trip) — "Boys,  the  boat  is 
sinking!  Is  there  any  one  here  who  knows 
how  to  pray?" 

JoNKS    (eagerly) — "I  do." 

Brown — "All  right.  You  pray,  and  the  rest 
of  us  will  put  on  life  belts.  They're  one  shy." 
— New  York  Globe. 


Safety  First 

Farmf.r — "When's  the  ne.xt  train  north?" 
Station  Agknt — "In  an  hour." 
Farmkr — "When     is    the     next   train    going 
south  ?" 


Couldn't  Do  It 

Farmer  Jones,  finding  help  a  scarce  article 
in  his  neighborhood,  was  forced  to  visit  the 
city,  where  he  finally  obtained  a  man  bold 
enough  to  desert  the  attractions  of  the  glitter- 


Station  Agent — "Fifty  minutes." 
Farmer — "All    right,    Mirandy,    we    can    get 
across  the  tracks." — The  Goodrich. 


Many  Unfortunates 

On  a  crowded  San  Francisco  street  car  one 
wet,  miserable  night  not  long  ago,  a  coin  was 
heard  to  drop.  As  near-by  passengers  craned 
their  necks  an  old  man  stooped  and  picked  it 
up.  "Anybody  lost  a  five-dollar  piece?"  he 
asked,  anxiously.  Nine  passengers  hurriedly 
searched  their  pockets  and  shouted :  "I  have." 
"Well,  I've  found  a  penny  toward  it,"  said 
the  old  man. — Fun. 

Jt 

Being  Forelianded 

Newedd — "This  milk  is  much  better  than 
what  we've  been  having." 

Mrs.  Newedd — "Yes,  dear,  I  got  it  from  a 
new  man.  He  guaranteed  that  it  was  per- 
fectly pure,  so  I  bought  enough  to  last  a 
couple  of  weeks." — Boston  Transcript. 


ing  town  for  the  lonesome  life  of  a  country 
dweller.  The  fellow  proved  exceedingly  dull, 
but  plodded  along,  stolidly  obeying  instruc- 
tions. The  third  day  Farmer  Jones  said,  "I 
want  you  to  clean  up  the  pigsty  and  the  stables 
and  the  henhouse  and  all  the  other  houses  of 
the  stock."  The  new  hand  worked  vigorously 
for  a  couple  of  hours.  Then  he  appeared 
before  his  employer  with  both  eyes  nearly 
closed,  his  mouth  swollen,  and  red  lumps  all 
over  his  face  and  neck  and  hands.  "Gimme  my 
money,"  he  said;  "I'm  a-goin'  to  quit."  "What's 
the  matter?"  asked  the  farmer.  "I  don't  know 
what's  the  matter,"  said  the  victim,  "but  it 
happened  when  I  started  to  clean  the  bee 
hive." — Argonaut. 


Risked  Her  Reputation 

Mistress  (indignantly) — "Jane,  whatever  did 
you  mean  by  wearing  my  low-necked  evening 
dress  at  the  bus-drivers'  ball  last  night  ?  Really, 
you  ought  to  have  been  ashamed  of  your- 
self !" 

Jane  (meekly) — "I  was,  mum.  You  never 
'eerd  such  remarks  as  they  made." — London 
Sketch. 

"Made  in  the  U.  S.  A." 

Wild-Eyed  Customer — "I  want  a  quarter's 
worth  of  carbolic  acid." 

Clerk — "This 'is  a  hardware  store.  But  we 
have — er — a  fine  line  of  ropes,  revolvers,  and 
razors." — Yale  Record. 
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OUR  TWELVE 
GREM  SCIENTISTS 

XDR.THEODORE  WILLIAM  RICHARDS 

By  Gerard  Frazar 

This  article  is  the  tenth  in  the  series,  "Our  Tzvelve  Great  Scientists".  As  lias 
been  previously  explained,  twelve  names,  representing  men  ivho  are  considered 
the  greatest  American  scientists,  were  selected  by  a  thousand  of  their  colleagues. 
This  vote  was  taken  at  the  special  request  of  the  Editors  of  Technical  World 
Magazine.  Sketches  of  Prof.  A.  A.  Michelson,Dr.  Alexis  Carrel,  Colonel  G.  IV. 
Goethals,  Dr.  Wm.  C.  Gorgas,  Dr.  Simon  Flexner,  Thomas  Alva  Edison,  Prof. 
George  Ellery  Hale,  Alexander  Graham  Bell,  and  Dr.  Jacques  Loeb  have  been 
given  in  previous  issues. — The  Editors. 
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R.  THEODORE  WILLIAM 
RICHARDS,  Ewingr  Profes- 
sor of  Chemistry  and  Direc- 
tor of  the  Wolcott  Gibbs 
Memorial  Laboratory  at  Har- 
vard University,  is  considered  America's 
j^reatest  chemist,  and,  in  his  own  field, 
as  the  greatest  of  living  chemists.  What 
Michelson  is  in  physics,  remarkable  as 
he  is  for  his  wonderful  accuracy  in  meas- 
urement and  in  applying  this  power  to 
fundamental  problems  of  the  world  of 
physics,  Richards  is  in  chemistry.  He  is 
a  genius  in  precision  of  work  and  in 
boldness  in  penetrating  into  the  deepest 
fundamental  secrets  of  the  world  of 
chemistry  and  its  related  sciences.  More- 
over, there  is  every  reason  to  believe  that 
the  results  of  his  research  will  endure, 
and  that  his  reputation  with  future  gen- 
erations will  be  as  high  as  it  is  today. 

His  scientific  reputation  received  tre- 
mendous impetus  with  the  announcement 
of  his  results  in  discovering  new  facts 
with  reference  to  atomic  weights.  The 
idea  of  atomic  weights  had  beeuvestab- 
lished  a  hundred  years  or  so  when  Pro- 
fessor Richards  became  interested  in  the 


subject.  Of  course,  he  knew  that,  in  all 
probability,  everything  that  takes  shape 
in  or  on  this  earth  is  composed  of  atoms, 
and,  consequently,  that  the  nature  of  the 
atom  should  be  of  the  utmost  importance 
to  mankind,  and  that  the  energy  or  power 
in  the  atom  was  almost  equally  impor- 
tant. 

But  what  was  the  reason  for  this? 
That  was  what  scientists  wanted  to 
know.  Professor  Richards  set  about 
finding  that  reason.  As  a  first  important 
step  he  began  to  study  the  relative  weight 
of  atoms.  Hfs  purpose  was  to  discover 
if  the  weights  of  atoms  are  related  to 
each  other ;  also,  if  they  changed  under 
certain  conditions,  and,  if  they  did 
change,  the  causes.  In  previous  years 
such  work  had  been  done  in  a  haphaz- 
ard way.  The  delicacy  and  care  which 
are  necessary  in  determining  these  vary- 
ing weights  are  remarkable.  First,  he 
purified  the  substance  which  was  to  be 
analyzed — a  process  that  often  required 
a  year  or  more.  Then  the  substance  was 
put  on  the  scales.  The  balance  used  in 
this  work  was  adjusted  to  weigh  down 
to  one-one  hundredth  of  a  ciilligramme, 
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or  one-three  millionth  of  an  ounce.  A 
balance  to  perform  such  a  function  must 
be  of  exactly  the  same  temperature  as 
the  substance  itself,  because  the  slightest 
difference  in  heat  or  cold  might  cause 
misleading  calculations.  Finally,  the  sub- 
stance was  analyzed  with  scrupulous 
care. 

The  average  person  cannot  realize  the 
amount  of  patience  and  work  required 
to  accomplish  such  conditions.  Profes- 
sor Richards  found  that  rubber,  which 
had  been  the  stand-by  of  every  chemist, 
could  not  be  employed  in  his  work,  on 
account  of  the  gaseous  impurities  which 
were  generated  by  its  use.  In  a  great 
many  instances,  where  there  appeared 
to  be  some  ground  for  doubt,  experi- 
ments were  repeated  four  or  five  times, 
for  the  sake  of  accuracy,  as  were  other 
tests  in  connection  with  the  atom,  until 
the  series,  as  it  is  called,  consisting  of 
twenty-five  or  even  fifty  determinations, 
was  concluded,  and  that  particular  atom 
dismissed  in  favor  of  another. 

After  determining  the  weight  of  many 
atoms  and  the  relation  of  the  weights  to 
one  another,  Professor  Richards  found  it 
necessary  to  know  the  amount  of  space 
that  atoms  take  up,  and  the  relative  po- 
sition of  one  space  to  another.  The 
theory  of  compressible  atoms  followed, 
for  he  found  good  reason  to  believe  that 
atoms  are  not  little  hard,  incompressible 
lumps,  but  rather  that  they  change  their 
bulk  according  to  the  pressure  applied  to 
them. 

After  fifteen  years  of  such  study,  re- 
search, and  experimentation,  he  demon- 
strated to  the  world  more  facts  in  regard 
to  these  weights  and  their  relation  to  one 
another  than  had  been  discovered  in  all 
the  preceding  one  hundred  years.  Today 
he  is  the  highest  authority  in  the  world 
on  atomic  weights. 

But  Professor  Richards  did  not  rest 
on  these  laurels,  for  as  soon  as  he  has 
completed  one  discovery,  other  "whys" 
have  always  confronted  him,  until  the 
field  covered  by  his  work  has  assumed  a 
magnitude  that  borders  on  space.  His 
ambition  is  to  assist  in  leaving  the  world 


a  solid  basis  upon  which  the  scientists  of 
ages  to  come  may  construct  knowledge 
that  will  benefit  mankind. 

Until  recently,  many  scientists  have  be- 
lieved that  crystals  originated  from  a 
jelly-mass,  but  their  formation  was  more 
or  less  a  mystery.  The  most  that  the 
average  scientist  really  knew  was  that 
crystals  come ;  that  was  as  far  as  man 
had  gone.  With  a  highly  powerful  mag- 
netic camera,  arranged  after  the  manner 
of  moving-picture  cameras,  Professor 
Richards  was  able  to  prove  by  photo- 
graphs that  crystals  become  definitely 
formed  in  the  space  of  much  less  than 
half  a  second.  This  fact  supported  the 
theory  that  the  crystal  did  not  come 
from  a  jelly-mass.  This  theory  was  the 
subject  of  much  discussion  throughout 
the  scientific  world,  but  it  has,  finally, 
been  accepted  everywhere.  •  This  was  the 
first  time,  it  is  stated,  that  a  moving- 
picture  machine  had  been  used  in  connec- 
tion with  scientific  research. 

Professor  Richards'  most  recent  work 
has  been  in  connection  with  radium. 
Among  other  important  things  connected 
with  the  substance,  he  has  found  that  the 
lead  which  comes  from  it  has  a  much 
lower  atomic  weight  than  ordinary  lead 
mined  in  Missouri  and  other  States.  The 
reason  for  this  he  has  yet  to  solve. 

The  great  European  war  has  taught 
America  an  industrial  lesson.  Among 
other  things,  it  has  taught  us  that  this 
country  is  dependent  upon  Germany  for 
dyestuffs  and  for  many  different  kinds  of 
drugs  and  chemicals.  Years  ago  Ger- 
many realized  the  value  of  science  as 
applied  to  matters  of  everyday  life. 
Professor  Richards'  deductions  in  regard 
to  atomic  weights  were  held  in  such  high 
regard  in  Germany  that  the  Prussian 
Government  asked  him  to  accept  a  full 
professorship  of  inorganic  chemistry  at 
the  University  of  Gottingen.  His  duties 
were  to  consist  exclusively  in  original 
research  and  the  direction  of  students 
in  research,  a  privilege,  it  may  be  noted, 
which  is  nearly,  if  not  quite,  as  uncom- 
mon in  a  German  as  in  an  American  uni- 
versity.    It  is  believed  that  this  was  the 
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first  time  a  foreign  professorship  of  the 
highest  type  had  been  offered  to  an 
American. 

But  Harvard  University  also  appreci- 
ated the  value  of  Professor  Richards' 
work,  and  quickly  offered  him  a  full  pro- 
fessorship. Not  to  be  outdone  by  the 
University  itself,  Dr.  Morris  Loeb,  and 
his  brother,  James  Loeb,  two  Harvard 
graduates,  subscribed  twenty-five  thou- 
sand dollars  each,  and  Dr.  Alexander 
Forbes,  another  graduate,  and  other 
friends  of  Harvard,  together  subscribed 
fifty  thousand  dollars,  making  a  total  of 
one  hundred  thousand  dollars  for  a  new 
laboratory  at  Harvard  for  Professor 
Richards.  This  laboratory — the  Wolcott 
Gibbs  Memorial  Laboratory — although 
not  large,  ranks  among  the  finest  in  the 
world.  In  it  during  the  college  year 
Professor  Richards,  occupying  probably 
the  most  important  professorship  filled 
by  any  scientist,  may  be  found,  sur- 
rounded by  assistants  and  students,  solv- 
ing that  eternal  "why",  and  giving  to 
the  world  foundations  for  further  prog- 
ress and  new  inspirations  for  fresh  scien- 
tific work. 

But  Professor  Richards'  daily  work  is 
not  confined  to  laboratory  work  alone. 
Besides  being  associate  editor  of  three 
scientific  periodicals,  he  was  an  adviser 
to  the  Carnegie  Institution  of  Washing- 
ton, and  is  now  a  research  associate  of 
the  same  institution,  as  well  as  an  in- 
vestigator of  physical  and  inorganic 
chemistry.  The  Carnegie  Institution  has 
in  late  years  helped  him  materially  by 
subsidy  to  continue  his  work.  In  ad- 
dition, he  is  President  of  the  American 
Chemical  Society,  a  position  held  but  one 
year  by  any  one  person,  and  his  series  of 
Lowell  lectures  in  Boston  are  recorded 
on  the  pages  of  scientific  history  as  re- 
markable for  their  great  originality  and 
independence  of  thought. 

Honorary  degrees  have  been  showered 
upon  Professor  Richards  by  many  uni- 
versities. He  is  a  member  of  many  of 
the  important  scientifk;  societies  of  the 
world.  In  1910,  the  Royal  Society  of 
London  awarded  him  the  famous  Davy 


medal  for  his  research  work  in  the  de- 
termination of  atomic  weights,  and  in  the 
following  year  the  Chemical  Society  of 
London  bestowed  on  him  the  Faraday 
medal  which  is  awarded  once  in  every 
four  or  five  years.  In  1912  he  was 
awarded  the  Willard  Gibbs  Medal  by  the 
Chicago  section  of  the  American  Chem- 
ical Society  and  gave  the  Willard  Gibbs 
address  on  part  of  his  work  in  atomic 
weights.  He  was  the  first  American 
scientist  to  receive  this  medal. 

To  go  into  the  details  of  every  theory 
and  discovery  of  Professor  Richards' 
would  tire  the  average  reader,  but  it  is 
important  to  know  that  as  a  result  of  his 
work,  and  that  of  his  chemical  colleagues, 
some  day  men  and  women  will  be  able 
to  make  their  lives  worth  more  than  they 
are  now,  and  that  human  bodies  will  be 
able  to  perform  duties  impossible  today, 
and  to  fight  off  or  overcome  diseases  that 
now  destroy  life.  For  Professor  Rich- 
ards' life  work  embraces  not  only  in- 
vestigations in  the  many  elements,  but 
also  electricity  in  its  chemical  aspects, 
medicine,  light,  heat,  etc.  There  is  no 
limit  to  his  field  of  study  and  deduction — 
a  field  built  on  solid  fact. 

Professor  Richards  believes  that 
"chemistry  forms  an  essential  part  of  any 
philosophy'  of  nature.  It  guides  the 
manufacturer  and  the  merchant  toward 
efficiency  in  production  and  purity  of 
product,  but,  most  of  all,  it  holds  the 
key  which  alone  can  unlock  the  gate  to 
really  fundamental  knowledge  of  the 
hidden  causes  of  health  and  disease. 
This  is  one  of  the  most  precious  and  vital 
ways  in  which  science  can  serve  human- 
ity in  the  years  to  come. 

"Not  until  man  really  understands 
himself  and  his  environment  will  the  pos- 
sibility of  the  discovery  of  some  new 
blessing  be  ended.  Prophecy  is  uncer- 
tain, but  when  we  realize  that  our  frail 
human  mechanism  is  actuated  essentially 
by  a  series  of  chemical  reactions,  and 
that  every  material  thing  connected  with 
our  life  is  a  chemical  substance,  we  feel 
certain  that  chemistry  must  still  have  vast 
treasures  in  store  for  the  human  race." 
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These  Bond  Papers 
bear  the 


Trade-Mark 
■Water-Mark 


COUPON  BOND 
AGAWAM  BOND 
BANKERS  BOND 
CONTRACT  BOND 
DEBENTURE  BOND 
DERBY  BOND 
HICKORY  BOND 
INDENTURE  BOND 
JAPAN  BOND 
PERSIAN  BOND 
RIVAL  BOND 
ROMAN  BOND 
SECURITY  TRUST 

BOND 
STANDARD  BOND 
There  are  Thirty-Four 
in  all. 


"Here  Are  the  Inquiries  'From  Our  Sales- 
Letter.     They  Jumped  From  12%  Last  Year 
to  21X  This  Year!" 

"You  were  right.  The  Quality,  Weight  and  Finish  of 
paper  used  for  a  saleS' letter  do  count. 

"The  same  list  we  used  last  year  —  the  same  proposition 
—  practically  the  same  letter  —  but  different  paper  —  and 
an  increase  of  9%  is  shown  in  the  results ! 

"It  surely  paid  us  to  be  guided  in  our  selection  by  the  advice  given  in  the 
portfolio,  'How  to  Buy  Business  Correspondence  Paper'." 

\f  you  are  planning  a  sales-letter  campaign,  why  not  be  sure  to  use  the 
Quality,  Weight  and  Color  of  Paper  that  is  most  effective  for  your  partic 
ular  product  —  the  most  effective  for  the  class  to  which  you  are  to  appeal  ? 
Why  guess  —  why  theorize? 

Profit  by  the  analysis  of  shrewd  Advertising  Men  and  other  Paper  Buyers  as 
contained  in  the  portfolio,  "How  to  Buy  Business  Correspondence  Paper"! 

This  Portfolio  also  contains  samples  of  "EAGLE  A"  Bond  Papers — Papers 
of  proven  quality  and  known  worth. 

[Write  for  this  Portfolio  Today,  but  please"] 
Lwrite    on   your   Business   Letter'Heading.  J 

AMERICAN  WRITING   PAPER  CO. 

15  MAIN  STREET,  HOLYOKE,  MASS. 


Twenty'Nine  Mills  under  one  management  spell  economy  in  making  and  sell' 
ing.     As  a  result,  you  get  the  utmost  in  paper  quality  at  the  price  when  you  buy 


16 


TRADE  MARKED  ^^  ^       WATER  MARKED 

rAP6RO 
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Kindly  mention  Techni(Ql  World  Magazine  when  writing  advertisers. 


OUR  READERS  SPEAR 
ON  ALCOHOL 


THESE  letters,  taken  from  our 
mail,  indicate  the  profound  ef- 
fect our  big  anti-liquor  article 
has  had  upon  the  public.  We 
have  received  many  other  let- 
ters similar  in  tone. 

"Rock  Island,  111., 
"Dec.    19,    1914. 
"Editor,    Technical   World, 
"Chicago,  111. 
"Dear  Sir : 

"I  have  just  received  your  January  num- 
ber and  I  think  its  leading  article,  'The 
\Vorker  Who  Drinks  Must  Go',  exactly 
hits  the  rnark.  While  many  business  men 
fully  realize  the  vital  importance  of  sober 
employes,  as  the  article  most  emphatically 
proves,  others  seem  to  have  been  slow  in 
waking  up.  Of  course,  such  a  state  of 
afifairs  is  perfectly  natural,  as  business 
nien,  after  all.  are  but  a  part  of  the  pub- 
lic, and  the  public  has  sufficiently  demon- 
strated its  inertia  when  it  comes  to  taking 
action  to  eradicate  the  liquor  evil. 

"To  my  mind,  Mr.  Price's  series  of 
arguments  is  unanswerable,  because  every 
argument  he  has  advanced  bears  upon  it 
the  stamp  of  truth — it  is  fact. 

"Perrnit  me  to  congratulate  you  on  the 
best  article  in  the  best  number  of  one  of 
the  best  magazines  on  the  market. 
"Yours    sincerely, 

"L.   E.  W." 


"San  Francisco,  Cal., 
"Dec.  30,  1914. 
"Editor,   Technical   World, 
"Chicago,  111. 
"Dear  Sir: 

"I  don't  believe  I  would  ordinarily  be 
regarded  as  a  crank — temperance  or  other- 
wise. I  have  been  in  the  habit  of  drink- 
ing a  glass  of  beer,  if  I  felt  so  inclined, 
with  no  thought  of  its  possible  physical 
consequences.  But,  after  reading  your  re- 
markable article,  'The  Worker  Who 
Drinks  Must  "Go',  and  learning  what  the 
greatest  and  most  practical  business  men 
in  the  country  are  doing  to  lessen  the 
use  of  intoxicating  beverages  among  their 
employes,  T  am  larought  to  the  point  at 
last  of  thinking  about  myself. 

"The  arguments  advanced  in  Technical 
World  Magazine  have  made  a  deep  im- 
pression on  me.  If  a  machinist's  efficiency 
is  lov/ered  by  drinking  daily,  even  a  small 


quantity  of  beer,  surely  I,  'who  work  with 
my  brain',  must  be  affected  even  more 
insidiously. 

"Yours    very    truly, 

"M.    E.    F." 

"Indianapolis,  Indiana, 
"Dec.    24,    1914. 
"Editor,  Technical  World, 
"Chicago,  111. 
"Dear  Sir: 

"I  am  writing  to  express  to  you  my  deep 
appreciation  of  the  article  in  the  January 
number  of  Technical  World  Magazine 
entitled,  'The  Worker  Who  Drinks  Must 
Go'.  It  is  the  best  popular  single  article 
on  this  subject  which  I  have  ever  read. 
"Very    cordially    yours, 

"E.    S." 

"Pittsburgh,    Pa. 
"Editor,  Technical  World, 
"Chicago,  111. 
"Dear  Sir: 

"I  am  foreman  in 

in  this  city.  A  good  many  of  the  men 
in  our  plant  used  to  go  out  at  noon  and 
drink,  not  only  beer,  but  some  of  them 
whiskey.  We  ordered  this  practice  dis- 
continued, and  now  I  can  vouchsafe  for 
the  fact  that  the  men  seem  to  finish  the 
day  in  better  spirits,  are  less  tired,  and 
their  afternoon  output,  while  not  equal  to 
that  of  the  morning,  is,  nevertheless,  ap- 
preciably increased. 

"I  have  always  been  myself  a  total 
abstainer  during  working  hours,  though 
I  have  not  hesitated  to  drink  after  hours. 
But  now  I  am  cutting  that  out  and  don't 
seem  to  miss  it  at  all. 

"Yours  truly, 

"R.   G." 

One  point  that  the  authors  of  the  ar- 
ticle in  question  brought  home  to  the 
reader  well  merits  restating:  "Appar- 
ently it  does  not  matter  very  much 
whether  we  want  it  [the  banishment  of 
the  manufacture  and  sale  of  liquor]  to 
happen  or  not.  If  industry  wants  it,  it 
will  come  to  pass."  For  when  industry 
at  last  recognizes  that  good  habits  and 
sobriety  make  for  efficiency,  workers  will 
possess  those  virtues.  Governments  may 
make  laws,  but  no  law  will  be  so  vigor- 
ously enforced  as  the  regulations  made 
by  employers. 
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Automobile  business  srrowingr 
fast.    Enormous  field  for  tiie  re- 
pairing. 
Kach    Auto   Sold    Means   More   Tires   «o 

>I<'H(I.      PuiicturoH  iind   lilowouts  are   common. 
'lir<  H  iit'fMi  retreading  and  vul- 
canizing.   Something  Koi UK 
^^^  v   wrong  ill!  the  time.    'Ihou- 
I  liN    ^v.  ^    Miiiils  forced  to  buy  new 
tires  because  they  can't 
ret   old   ones  fixed. 
Ihink  of  the  old  bicy- 
cle days,  repair  shops 
on  every  corner— ail 
making  money.    Autos 
make  same  proposition 
—only  ten  times  bigger 
and    better.       IIsjtb    of 
Haywood    Tire    llepair 
Plants    are    making    big 
money.    A  man  who  bought  a 
plant  Septeml>er,  1911,  writes  he 
has  cleared  over  $3.0<)«>.    Be 
the   first  to  start.      Kxperience 
unnecessary.     Vou   learn  quick. 
Simply  follow  directions,    busi- 
ness comes  fast  and  easy. 

Repair  Tires  at  Home 

young  men!— repair  father's  tires— get 
the  money  he  pays  garage  man.  Get 
the  neighboni'  work.  Auto  «iwnerB 
—repair  your  own  tires— save  nlone.^  — 
have  outfits  for  home  use.  Anyhow 
investigate.  Send  today  for  catalog 
explaining  won<lerfiil  money  making 
possibilities  in  this  Held. 

HAYWOOD  TIRE  &  EQUIPMENT  CO. 

844  Capitol  Ave.,  IndiaDapolis,  Ind. 


Put 


HEALTH  and  EFFICIEHCY 

You  may  have  all  the  material 
blessings  of  life,  but  if  you  lack 
Health  they  are  of  little  avail.  You 
may  exist  without  Health,  but  you 
cannot  live. 

Health  means  adjustment,  poise, 
balance.  It  means  harmonious  rela- 
tion with  nature.  This  requires 
education. 

"Health  and  Efficiency'*  is  a  new 
book  which  gives  the  philosophy  of 
Health,  also  definite  information 
how  to  gain  and  retain  it.  This 
book  has  been  submitted  to  broad- 
minded  laymen,  chiropractors,  osteo- 
paths and  medical  men,  and  has  met 
with  their  approval. 

The  price  is  $2.00.  Orders  may 
be  sent  to  the  author. 

R.  L.  ALSAKER,  M.  D. 

1028-A  Chemical  Bids.         ST.  LOUIS,  MO. 


That  tense  moment — 

when  the  cue  ball  pauses  with  indecision  rizht  on  tht  alue  tf  iht 
tatktt'.  It's  just  one  of  the  evcr-chansrine.  exciiin?  situations  ihat 
make  Home  Billiards  or  Pocket  Billiards  tht  f'""  'f  i  thtusand 
thrills.  Refresh  yuur  jaded  mind  with  this  royal  diversion  each 
cveniiie  at  humr. 

Give  your  little  steam  "boy-ler"  this  "safety  valie"  for  his 
explosive  energies.  Let  Billiards  keep  your  young  folks  home 
rx  night. 

BRUNSWICK 

BABY  GRAND 

Carom  or  Pocket  Billiard  Tables 

A  cabinet  masterpiece  in  rich  !^an  Domingo  mahogany — not  a 
toy.  Note  the  equipment — genuine  Vermont  slate  bed.  celebrated 
.Monarch  quick-acting  cushions  and  fast  imported  billiard  cloth. 
The  same  scientific  pla\ing  qualities  of  Brunswick  regulation 
tables — speed,  accurate  angles  and  long  life. 

"Baby  Grand"  s-zcs  J  by  6  feet.  IH  by  7,  4  by  8.  Brunswick 
"Grand"  4K  by  9  feet.  All  furnished  as  a  Carom,  Picket 
Billiard  or  combination  Carom  and  Pocket  Billiard  Table.  Con- 
cealed cue  rack  and  accessory  drawer  holds  entire  playing  outfit. 

Other  Brunswick  Home  Billiard  Tables  include  "Convenible" 
Models,  which  can  be  changed  in  a  moment  from  full-fledged 
Billiard  or  Pocket  Billiard  Tables  to  Library  or  Dining  Tables, 
or  vice  versa. 

30  Days'  Trial— A  Year  to  Pay 
Playing  Outfit  FREE 

We  ?ive  with  each  Brunswick  Table  a  complete  playing  <iiiifit 
FREE— balls,  hand-tapered  cues,  rack,  markers,  spirit  level,  cover, 
cue-clanips.  tips,  iirush,  chalk,  book  on  "How  to  Play,"  etc. 

Mail  the  Coupon  or  send  a  postal  for  new  edition  of 
"Billiards — The  Home  Magnet,"  a  de  luxe  book  that  pictures  these 
tables  in  actual  colors ;  gives  details  ol  monthly  payment  plan,  low 
factory  prices  and  free  trial  offer. 

-  -  Send  This  for  FREE  Billiard  Book  -.  - 

The  Brunswick-Balke-CoUender  Company 
Dept.  10-U,  623-633  S.  Wabash  Avenue,  Chicago 

Please  send  me  free,   postpaid,  color-illustrated  book 

^'Billiards — The  Home  Magnet" 

and  full  information  of  your  30-day  free  trial  offer. 
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On  the 
Battlefield 


yThe  Trained 


o 


^N  the  battlefields  of  France  and  Belgium  trained  men  are  direct- 
ing vast  armies  of  common  soldiers.  Trained  men  are  reaping 
the  rich  rewards  of  glory  and  high  honor.  In  the  ranks  a  hun- 
dred thousand  fight  and  die — unheralded,  unnamed,  unknown.  The  reports  are 
filled  with  the  deeds  of  captains  and  generals.  The  man  in  the  ranks  is  simply  a 
pawn  in  the  great  chess  game  of  war — a  pawn  to  be  moved  about  at  the  will  of 
the  leader,  who  has  won  supremacy  through  his  superior  training  and  knowledge. 

And  so  in  business.     The  ranks  are  filled  with  untrained  men,  vast  armies  oi 
clerks,  bookkeepers,  laborers — the  pawns  of  life — mere  numbers  on  the  score- 
boards of  business — men  of  low  pay,  ground  down  by  their  own  struggles — 
fearful  for  the  future — compelled  to  pinch  every  penny — lacking  money  to 

Hard  Times  Never  Worry  the 
Trained  Man 

It  is  the  untrained  man  who  is  let  out  in  hard  times.     Every  employer 
knows  that  when  business  picks  up  he  can  get  plenty  more  just  as 
good.     He  also  knows  that  trained  men — capable  of  holding  down 
^^^^^^  important  executive  positions — are  hard  to  get  hold  of.    There  are 

"    "  not  so  many  of  them — and  the  employer  holds  on  to  every 

trained  man  he  can.  The  coupon  will  bring  information  show- 
ing how  you  can  get  the  kind  of  training  that  will  make  you  an  invaluable 
^^  man  in  business.  It  will  show  you  how  to  place  yourself  in  a  position 

^"^A^^.  where  you  need  never  worry  about  "making  both  ends  meet." 


Sign  and  mail  the  coupon 
for  full  particulars  shoW' 
ing  how  you  >r.an  advance 
yo^melf  to  a  better  job 
and  bigger  pay. 


American 

^    JLof  Correspondence 


W^, 
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In 
Business 


Man  Wins 

buy  even  the  comforts  of  life  for  their  families 
— these  are  the  men  who  have  failed  to  take 
advantage  of  their  opportunities,  failed  to  reach 
out  for  the  training  which  they  could  have  obtained  so  easily. 

For  you,  today,  both  roads  are  open.  You  can  remain  in  your  place  in  the  ranks, 
drudging  along  from  day  to  day  on  small  pay — or  you  can  make  your  start  on  the 
other  road  Take  your  first  step  today — Get  the  training  you  need  to  take  your 
place  as  captain  or  general  in  the  armies  of  business.  Make  your  decision — 
right  now — by  mailing  the  coupon.  We  will  send  you  full  particulars  showing 
exactly  how  you  can  advance  yourself  to  leadership  in  the  line  of  work  which 
you  will  find  best  suited  to  your  personal  tastes. 

Choose  Today  —Your  Future 
is  in  Your  Own  Hands 


Vou  can  be  a  private  in  the  ranks — or  you  can  win  leadership  and 
financial  independence.  Your  future  will  be  exactly  what  you  make 
it.  In  answer  to  the  coupon  we  will  show  you  exactly  how  we  have 
enable  thousands  of  our  graduates  to  advance  into  positions  of  im- 
•portance  and  security.  For  over  seventeen  years  the  American 
School  of  Correspondence  has  been  training  men  throughout  the 
world  for  bigger  jobs  and  bigger  pay.  Ithas  turned  failure  into 
success  for  thousands.  It  will/fad  you  to  success,  just  as  it  has 
these  other  thousands.  No  matter  where  youlive,  whatyouroccu- 
pation  or  education,  the  American  School  of  Correspondence  will 
give  you,  through  the  mails,  in  your  spare  time,  in  your  own  home, 
exactly  the  kind  of  training  you  need.  Don't  put  this  vitally  im- 
portant matter  off  a  single  moment.  You,  yourself,  make  or  break 
your  future.  Take  the  first  step  towards  real  success  by  s'g"'"g 
and  mailing  the  free  coupon — right  NOW. 


Yo  u  r  0  p  D  0  r t ij  n  i  ty  C  o  u  pan 

;VCheck~;the  course  ivoo. want  jrid  •mail  the^M^ 


American  Scbool  of  Corretpondence,  CIucuo,  U.  S.  K, 

Without  any  obligatioa  on  my  part  please  send  me  your  Bulletin  and 
advise  me  how  I  can  qualify  tor  the  position  marked       X."  T.VV.  2-lS 


School 

Chicago.  USA. 


. .  Lawyer 
.  BuBineas  I<8ir 
. .  Business  Uanager 
..Auditor 
..Accountnnt 
..Cert'f'dPabllelee^t 
..Private  Secretary 
•  .Stenograplier 
..Booklieeper 
..Fire  Ins.  Inspector 
..Fire  Ins.  Adjuster 
..Fire  Ins.  Expert 
..Sanitary  Engineer 
..Plumber 
.  .Reelamation  En^. 
..Textile  Boss 
. :  College  Preparatory 
Vl«  also  prepare  for  eiyil  service 


.... Electrical  Engineer 
....Elec.Li^htJb  Power  Snpt. 
....Hydroelectric  Engineer 
....Telephone  Engineer 
....Architect 

.». .Architectural  Draftsman 
....Building  Contractor 
....Building  Superintendent 
....Structural  Engineer 

•  ...Structural  Draftsman 
....Hechanical  Engineer 

•  ...Mechanical  Draftsman 
....CiTll  Engineer 

•  ...Steam  Engineer 

•  ...Shop  Foreman 
....Shop  Superintendent 
.... Sheet  Metal  Draftsman 

examinations  in  all  engineering  subjects 


IDRBSS I 
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Here's  a  Magazine 
You  Want 


Buckle's  History  of 
Civilization 

In  Four  Volumes — Cloth   Binding 


Every  student  knows  that 
Buckle's  is  the  only  history  of 
civilization  and  no  explanation 
or  comment  is  necessary. 

We  will  give  this  four  volume 
set  of  Buckle's  and  a  year's  sub- 
scription to  Pearson's  for  $1.75. 


Address  : 

Pearson  Pub.  Go. 

435  E.  24th  St.  NEW  YORK  CFTY 


Pearson's   Is   the  Only 
Magazine  of  Its  Kind 


TTiis  is  why: 


uses 


Pearson's   has  plain   covers, 
plain  paper  and  no  pictures. 

This  plain  form  enables  the  maga- 
zine to  depend  on  subscriptions  aJone 
—  on  advertising  not  at  all. 

It  can  and  does  therefore  print 
facts  which  no  magazine  that  lives 
on  advertising  can  ** afford"  to  print. 
It  does  print  such  facts  every  month.  Every  i^sue  contains  the  truth 
about  some  condition  which  affects  your  welfare ;  which  you  want  to 
know,  and  which  you  can  find  nowhere  else. 

The  plain  form  also  enables  Pearson's  to  print  as  much  fiction  and 
other  entertainment  as  any  general  magazine  —  and  more  pages  of 
actual  reading  matter. 

Pearson's  is  not  for  sale  on  all  newsstands  because  it  is  non-return- 
able; but  any  newsdealer  can  procure  it  easily  and  quickly  from  his 
wholesale  dealer. 

The  surest  and  cheapest  way  to  get  Pearson's  is  to  subscribe.  The 
subscription  price  is  $1.50  per  year. 

By  special  arrangement  with  this  magazine  we  are  able  to  furnish 
the  Technical  World  and  Pearson's  both  one  year  for  $2. 15  (50c  extra 
Canadian  postage).  Send  your  subscription  to  the  Technical  World  or 
to  the  Pearson  Publishing  Company,  435  E.  24th  St.,  New  York  City. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 


TECHNICAL    WORLD    MAGAZINE 


939 


What  Kind  of  Language 
Do  You  Use? 


Are  You  Able  to    Convince 
Men— Make  Them  Act? 

The  big  rewards  in  business  go  to  the  leaders — ^the 
men  who  know  how  to  persuade,  convince — men  who 
have  the  power  to  control.  And  one  of  the  biggest 
factors  in  this  control — this  power  over  other  men — ^is 
the  forceful  use  of  English. 

Do  you  use  English  effectively?  Are  you  a  forceful 
speaker?  Do  you  write  a  compelling  letter?  Can  you 
make  men  believe  the  way  you  do — act  the  way  you 
want  them  to — by  talking  to  them — by  writing  them 


letters?  All  masters  of  men  can.  And  it  is  a  faculty 
which  can  easily  be  developed — trained. 

Are  you  a  100%  salesman?  It  makes  no  difference 
what  you  are  selling — shoes  or  automobiles,  or  simply 
your  own  services — ^you  have  to  depend  on  words  to  do 
your  selling.  Do  you  understand  the  science  of  effective 
speaking — the  underlying  laws  of  successful  expression? 

We  will  teach  them  to  you.  We  will  train  you  to  be 
a  forceful  speaker,  a  successful  writer  of  letters.  Mail 
the  coupon  or  send  postal  at  once  for  full  details  of  our 

Home-Study  Course  in 
Business  English 

No  matter  what  your  previous  education  has  been — whether  you 
have  had  only  a  grammar  school  course  or  a  full  collegiate  course— 
this  training  in  the  effective  use  of  English  will  be  of  inestimable 
value  to  you — doUars-and-cents  value  in  your  business.  _  Mafl 
coupon  or  postal  for  our  free  book  on  Forceful  English.  Mail  it  noa. 


Book  on  Forceful  English — FREE 


I        LaSalle  Extennon  UniTenity,  Dept.  E447Chica80 

I        Please  send  me  at  once  your  book  Forceful  English  and  full 
I  i)articulars  of  your  bomc-study  course. 

I  Name ^_^ 

I  A'ldr''*=s 

■  Business 


Do  your  bolts 
stand  the  test? 


Sebco  Expansion  Bolts  and  Screw 
Anchors  are  the  only  means  of  mak- 
ing permanent,  enduring  fastenings 
to  hard  substances. 

SEBCO 

Expansion  Bolts  will  not  work 
loose.  Their  shields  expand 
and  hold  them  fast  under  all 
conditions. 

Sebco  Screw  Anchors  are  for 
the  same  purpose  but  for  fast- 
ening smaller  fixtures  to  tile, 
etc. 

You  can  adjust  them  yourself, 
easily.    They're  well  worth  a  postal. 

Carried  by  Dealers 
Everywhere 

Star  Expansion  Bolt  Co. 

147- 149  Cedar  St..  New  York 


$^.00 


Burstings 
Brillianty 
Steady  Light ! 

^H    — at  a  touch  of  your  thumb. 
^™    A  little  electric  liprhting  plant 

in    itself.      Entirely  out  of    the 

pocket  flasher  class.     No  smoke, 

no  heat,  no  oil  can  to  fill  and  spill, 

no  cleanint;.    Absolutely  safe  any- 

where.     Wind  and  rain  proof. 

Federal  IllfsV^ 
Electric  Lamp 

stands  or  hangrs  in  any  position. 
Almost  a  necessity  for  farmers, 
merchants,  railroad  men,  plumbers, 
repairmen,  night  watchmen,  jani- 
tors, stablemen,  suburbanites;  good  emergency 
light  for  automobiles,  motor  boats;  a  handy  bed- 
side lamp.  Has  a  number  of  exclusive  Federal 
features.  Strong,  handsomely  finished.  Uses 
ordinary  dry  cells  —  obtainable  anywhere  —  cheap 
and  easily  inserted.  Price,  ready  for  use,  only 
$2  00,  prepaid.  If  you  cannot  obtain  FEDERAL 
appliances  at  your  electrical  dealer's,  write  us  for 
catalog  and  nearest  dealer's  name. 

Special  Inducements  to  New  Dealer*. 

Federal  Sign  System  (Electric) 

208  N.  Desplaines  Street,  Chicago 
Offices  in  Principal  Cities 
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^V3LC\^ 


'■j/imcrica'^  Cleven>st  Weekly 


In  all  the  attempts  that  have  been  made  in  this 
country  to  establish  a  weekly  publication  expressive 
of  the  lighter  side  of  American  life  and  letters,  none 
has  so  completely  won  its  way  to  popular  favor  as 

THE  REBORN 


Most  of  the  witty,  satirical  stories  of  the  day 
have  their  start  in  its  columns.  Its  color  pages  each 
week  are  well  worthy  of  framing.  They  represent 
the  best  work  of  the  leading  American,  English, 
French  and  German  colorists.  It  is  by  long  odds 
the  most  brilliantly  edited  weekly  ever  launched  on 
this  side  of  the  water. 

Go  to  Your  Nearest  News-stand  and  Get 
This  Week's  PUCK— or  send  us  $1.00 
for  a  Three-months'  Trial  Subscription. 

PUCK  PUBLISHING  CORPORATION,  301  Lafayette  St.,  New  York 
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The  Joy  of  Owning  a  Boat 

FIFTY  LEADING  BOAT  BUILDERS  have  joined  with  the  Gray  Motor 
Company  in  issuing  a  catalog,  showing  the  specialties  of  each  concern. 
A  catalog  of  '  'specialized  boats y ' ' 

from  a  complete  little  fishing  or  pleasure  launch  at  i^llO.OO  to  a  solid  mahogany 
express  launch  equipped  with  a  modern  6-cylinder,  self-starting,  4-cycle  Gray 
Motor — or  a  snug,  safe,  roomy,  little  cruiser,  with  all  the  comforts  of  a  home — 
in  fact,  a  range  to  select  from  that  can  satisfy  every  individual  who  is  wanting  a 
small  boat — we  help  you  to  experience  the  ' '  Joy  of  Owning  a  Boat. ' '  Write 
for  the  Boat  Builders'  Catalog  to-day. 


A  New  Gray  Model 

4-Cylinder,  4-Cycle,  16-20  H.  P.,  (guaranteed 
to  develop  25)  with  every  feature  you  have  ever 
hoped  for  on  a  Boat  Motor.  $210. 00  and  upward 
— depending  on  equipment. 


Complete  Power  Unit  and 
Instrument  Board 

Standard  on  all  4  and  6  Cylinder  Model 
"C"  Motors.  These  4-Cycle  Gray 
Motors  are  shipped  from  the  factory 
complete  —  the  most  Complete  Power 
Plants  ever  manufactured  for  a  boat — 
not  one  thing  to  buy  or  add.  Self-start- 
ing, of  course.  Write  for  complete 
catalog  of  Gray  4-Cycle  motors. 


RAY  2-CYCLE 

are  standard  the  world  over — Powerful,  Smooth-Running, 
Thoroughly  Reliable,  made  of  the  best  material  and  work- 
manship money  can  buy.  Manufactured  in  quantities  by 
the  largest  builders  of  2-cycle  Marine  Motors  in  the  world. 


3  to  36  H.  P. 
Gasoline  or  Kerosene 


^ice  and 

^%J%J    upward 


GRAY  MOTOR  COMPANY,  2302  Gray  Motor  Bldg.,  DETROIT,  MICH. 
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Take  Your  Pick 
of  These  Jobs 

Do  yon  realize  that  all  you  need  to  fill  a  re- 
Bponsible,  well-paid  position  is  a  little  knowledge? 
Tlie  men  who  are  holding  down  such  jobs  are  no 
brighter  than  you,   but  they  have  the   knowl- 
edge that  enables  them  to  direct  you  fellows 
who  work  with  your  hands  instead  of  your  brains. 
Why  not  train  your  brain  to  make  big  money  1    You  can  do 
it  in  your  spare  time  and  in  your  own  nome.    All  the  knowl- 
edge necessary  to  fit  yourself  for  one  of  these  big-paying  jobs 
can   be   obtained  from   the   American   Technical    Society's 

Complete  Cyclopedia  of 

Civil  Engineering 

Contains  3,900  pages,  7x10  inches,  3,000  illustrations,  full 
page  plates,  diagrams,  etc.  |  hundreds  of  valuable  tables  and 
formulas  ;  carefully  cro-  s-indexed  for  quick,  easy  reference. 
The  books  are  substantially  bound  in  half  red  morocco, 
gold  stamped,  and  are  printed  in  large,  clear  type  on 
special  quality  paper. 


-Important  Subjects  Covered- 


Plane  Surveying — Mechanical  Drawing — Ploldng  and  Topography — Railroad 
Engineering — Statics — Slrenglh  of  Materials — Roof  Trusses — Mill  Building 
Construction — Cost  Analysis  in  Relation  to  Engineering — Masonry  and  Rein- 
forced Concrete — Steel  Construction — Practical  Problems  in  Construction — 
Bridge  Engineering — Highway  Construction — Hydraulics — Water  Supply — 
Inigation  Engineering — Water  Power  Development — Sewers  and  Drains — 
House  Drainage  and  Sanitation — River  and  Harbor  Improvements. 


Sent  Absolutely  Free,  Express  Prepaid 

The  complete  eight  volumes,  not  a  sample  volume,  will  be 
sent,  express  prepaid,  for  seven  days'  free  examination ; 
returnable  at  our  expense  if  they  do  not  contain  tie  infor- 
mation you  want.  If  you  keep  the  books,  pay  $2.00  seven 
days  after  receipt  and  then  $2.00  a  month  until  you  have 
paid  the  special  introductory  price  of  $24.80.  The  regular 
price  of  this  great  Cyclopedia  is  S40.00. 

Just  fill  in  and  mail  the  coupon.  It  won't  cost  you  a 
cent  to  examine  these  books.  \Ve  know  they'll  be  worth 
many  times  their  cost  to  you.  Mail  the  coupon  now  and 
you  will  receive  your  set  promptly. 

Another  Great  Offer  with  every  set  is  included 

a  year's  Consulting  Mem- 
bership, regular  value  $12.00,  entitling  you  to  the  free  advice 
of  a  staff  of  expert  Civil  Engineers.  This  will  give  you  prac- 
tical help  in  handling  your  difUcult  problems.  There  will  be 
no  limit  to  this  service.  A  single  problem  solved  for  you 
may  be  worth  more  than  the  first  cost  of  the  books. 

American  Technical  Society,  Chicago, U.S.A. 


'qO;^        A.T.  S. 

OWl\.        ^        Please      send 
-     ^^  Cyclopedia   of 

^r  Civ  il  Engineering 

-_     _^^      for  seven  days'  examina- 
yr   '^l^       tion.       I   will    send   $2.00 
,    «^^i^      within  seven  days  and  $2.00 
^aXV/*^      a    month     until    I    have    paid 
.^X*\,/^      $24.80,     or    notify    you    and    hold 
rii  V^>^      books    subject   to  your  order.      Title 
^.^ir,/^      "°'  *°  P^'ss  until  fully  paid. 

l^^V*^  NAME. 

\  ^^        ADDRESS. 

As  I  have  bad  no  previous  dealinzs  with  you,  I  refer  you  to 


MADE-TO-ORDER  RAILROAD 
MEN 

{Continued from  page  SIS) 

in  a  passenger  cab.  Of  course  he  has 
passed  mechanical  and  operating-  exam- 
inations and  has  maintained  a  nearly 
faultless  record  in  all  his  work.  There 
has  never  been  a  day  when  a  little  care- 
lessness might  not  have  sent  him  out  of 
the  service.  He  has  near-accustomed 
himself  to  a  job  where  a  deliberate  yawn 
or  a  sneeze  might  cause  him  to  pile  his 
cars. 

"He  is  a  thoughtful  owl  as  he  sits  in 
that  passenger  cab.  He  does  not  allow 
his  fireman  to  speak  to  him  unless  neces- 
sity requires.  He  gets  all  the  gold  out  of 
silence  and  all  the  silver  out  of  panto- 
mime. The  minor  accidents  and  the  nar- 
row escapes  he  has  had  fasten  his  hands 
involuntarily  to  the  whistle  cord  and  the 
air. 

"The  engineer  is  the  loneliest  worker 
in  the  world.  He  is  a  judge  who  may 
take  nothing  under  advisement.  He 
must  pass  upon  every  object  that  flits 
into  and  out  of  his  light-ray  down  the 
track.  He  must  extract  the  exact  truth 
from  the  sometimes  confusing  testimony 
of  the  lights.  He  is  forever  looking  for 
the  thing  he  prays  he  may  never  find. 
When  he  does  see  it  coming  he  may 
have  to  choose  which  of  several  courses 
he  will  pursue.  The  decision  called  for 
and  given  on  the  instant  may  carry  a  ver- 
dict of  life  or  death. 

"Out  of  his  mind  must  be  expelled  the 
thought  even  of  home  and  family  while 
his  engine  is  in  motion.  He  reads 
nothing  but  his  train  orders;  he  hears 
nothing  but  the  mixed  speech  of  valve 
and  piston  and  captive  steam.  A  thou- 
sand surprise  efficiency  tests  have  re- 
hearsed him  in  the  lightning  performance 
for  which  the  red  shine  of  danger  may 
at  any  moment  call." 

Just  as  Oliver  Wendell  Holmes  de- 
clared that  a  child's  training  should  begin 
two  hundred  years  before  it  is  born,  so 
accidents  are  prevented  years  before  the 
emergency  arises.  The  train  master  in 
picking  his  raw  material  sees  to  that. 
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Most 
Powerful 
Nipper 
Made 


145  Chamber*  St, 


"Red  Devil" 

No.  542—63^  in. 

For  every  pound  pres- 
sure on  the  handles  you 
get  20  pounds  at  cutting 

edges.    Hand  honed  edges,  pol- 
ished   head    and    gun   metal, 
dentyne  milled  handles.    If  your 
dealer  can't  supply,  send  75  cents 
for  one  sample. 

Send  for  "Red  Devil"  Tool  Booklet 

mith  &  Hemenway  Co. 

New  York  City 


SEXOLOGY 

by  William  H.    Walling.  A.M..  M.D. 

impart*  in  a  clear  wholesome 

way,  in  one  volume: 

KnnnlpditP  i>  Yoiinir  Han  Should  IlnTr. 
Kniinlrd).')-  a  Voiiiii;  lliishaiid  Shniild  lUvo. 
Kiionlpder  n  Kmlii-r  should  llaTr. 
Knonied|;«  n  Kalhi-r  Should  Impart  tn  Ilia  Son. 
Mpdipal  Knowlcdrf  a  Ilu«hand  Hbould  Usto. 

lodfr«  a  Ynuiiir  Woman  Should  Have. 

Irdgr  a  YouiiK  Wifr  Should  Hair. 

Icder  a  Mother  Should  Havr. 

IrdirraMothrrShonld  Imi  art  10 Her  DsuEhtrr. 
dirul  know  ledge  a  Wife  Should  Hhts. 

Write  for  "Other  People's  Opinions"  and  Table  of  Contents. 

PURITAN  PUB.  CO.,  770  PERRY  BUILDING,  PHILA.,  PA. 


All  in  one  volume, 

Illual  rated 

$2.00  Postpaid 


200  Egg  Hatcher 


COSTS 
ONLY 


$3 


No  freight  to  pay.  Actual  lien  controls  everythinst.  No  lamps, 
no  expense,  no   costly  mistakes.     Over  600.000  soM. 
Thousands   of  testimonials.     Agents  wanted.      Free  Cataloif 
with  Special  Introductory  Offer. 
NATlKAh  IIK.V  l.NC.  to.,  Sta.  II.  Dept.  14,  I.OS  ANGELKS,  (Al,. 


ModerjT 


In  Plain 
EnOlish 


MECHANICS 


it*»  "The  Human  Intereat  Dynamo  of  the 
Magazine  Field" 

A  popular  magazine  written  in  plain  English, 
with  hundreds  of  illustrations,  it  appeals  to  all — 
the  boy  of  16 — the  man  of  60;  even  the  feminine 
curiosity  is  aroused.  Anything  and  everything, 
whether  electrical,  mechanical  or  general,  that's 
new,  is  found  monthly  in  MODERN  MECHAN- 
ICS, a  consolidation  of  Popular  Electricity  and 
the  World's  Advance,  of  Chicago,  and  Modern 
Electrics  and  Mechanics,  of  New  York,  retaining 
the  most  interesting  departments  and  features  of 
both  publications.  Excellent  series  of  war  pic- 
tures and  stories.  Departments  applied  to  won- 
ders of  the  world,  and  hints  for  home,  office,  shop 
and  farm.  Every  man,  woman  and  boy  interested 
in  the  world's  progress  will  find  MODERN  ME- 
CHANICS the  magazine  for  the  library  table. 

Yearly  Subscription,  $1.50 

15c  Per  Copy  at  Your  News  Dealer 
Sample  Copy  Free  on  Request 

MODERN  MECHANICS 


848  Reliance  Bldg. 


NEW  YORK  CITY 


'J>ofh  Throw  Away 

For  over  three  years  European  motorists  have 
been  petting  from  lO.OUO  to  15,iX)0  miles  out  of  their 
tires  by  "halt-solinK"'  them  with  Steel  Studded 
Treads.  In  eight  months  20,(X10  American  motor- 
ists have  fnllowed  their  example  and  are  savins 
$50.  t<)  200.  a  year  in  tire  expense. 

We  ship  on  approval  ;:.;^!>t?  Vep'Sy *  tie 

express  and  allow  you  to  be  the  judge. 

]>ural>le  Treads  double  the  life  of  your  tires 
and  are  sold  under  a  slRnedgrnaranteeforSOOO 
miles  M  Itlioiit  piiiKture.  Applied  in  your  own 
naruKe  in  thirty  minutes. 

Cnapi'il  nicpniinf  offered  to  motorists  in  new 
OpCLIdl  UldbUUill  territory  on  first  shipment 
direct  from  factory.  A  iiostal  will  get  full  in- 
forniation  and  sample  within  a  week.  State  size 
of  tires.  Don't  wait  — write  today.  Address 
nearest  factory  office. 

THE  COLORADO  TIRE  &  LEATHER  CO. 

52  Godz  BIdg.,  W.  Anstin  Ave,  Oiicago,  III.  52  Gain  Bldg..  Denver,  Colo. 


Detroit  M, 

Sent  on30DayJ 


fc.e  Engine 

J    Free  Trial 


Detnonstrator, 
Acent  wanted  v 
in  each  boat- 
ins  community 
Special  wholesale 
price  on  first  out- 
fit told.   Amazing 
fuel  injector  saves 
EAJLF  operating 
cost,  ^ves  more  pow^ 
EnEine  stsrta  without  c 
blc.  only  three  movinz  |i 

Detroit  Ensiue  Worlds,  iiia  Jefferson 


suking;  leversi' 


0EEATE3T  EK- 

OINE    BARGAIN 

EVER  OFFERED. 

Money  rcfuuded  it 

you  are  not  satis- 

fied.  1.2and4cyl 

2to50h.p.  Suitable 

for  any  boat ;  cauoe. 

racer,  c  r  u  i  s  ei*— or 

railway    track    ear. 

Join  "boosters'*  club. 

Send  for  new  catalog. 

Ave..  Detroit,  MictK 


Hundreds  of  good  positions  now  open.  No  experience 
required  to  get  one  of  them.  Write  today  for  list  of 
openings  ofTering  opportunities  to  earn  Bisr  Money 
Belling  goods  while  you  learn  and  testimonials  from 
hundreds  of  our  students  who  are  earning  $100  to  $500 
a  month.  Address  nearest  office.  Dept. 516 
NATIONALSALESMEN'S  TRAINING  ASSOCIA'nON 
Ciiicaso,  N«w  York.  Kansaa  CHy,  San  Franclaco 


RiDE a  RANGER 

bicycle  and  know  you  have  the  best.    Buy  a  machine 
you  can  prove  before  accepting. 

DELIVERED   FREE   ON    APPROVAL  and  SO  days' 
trial.    No  expense  to  you  if  you  do  not  wish  to  keep  it. 
LOW  FACTORY   COST,    great   improvements  and 
values  never  before  equalled  in  our  1915  models. 

WRITE  TODAY  for  our  big  catafog  showing  our com- 

plete  /trie  of  1915  bicycles.TIRESt  sundries  and  parts,  and 

learn  the  wonderful  new  offers  and  terms  we  will  give 

you.  Auto  and  Motorcycle  Supplies  aX  factory  to  user  prices   Do 

not  buy  until  you  know  what  we  can  do  for  you. 

MEAD  CYCLE  CO.  DEPT.  R-29,  CHICAGO 


OUR  BIGGEST 

LATHE  VALUE 

16  -  inch  Lathe  with  6  -  foot  bed, 
$252.00 ;  other  sizes  at  proportion- 
ately low  prices.  Every  lathe  guar- 
anteed. Buy  your  lathe  from  us  and 
save  $50.00  or  more.  Machinery  Cata- 
log No.  76T139  sent  free  on  request. 

SEARS,  ROEBUCK  AND  CO. 

CHICAGO. 


ARMY    AUCTION    BARGAINS 


.SS.OOup 

.90  •'^ 


Army  Revolvers.*  1 .65  up 

"  B-I.  Rifles »e  '^ 

"Swords 8S  " 

"  7  Shot  Carbine   3.50" 
New  Uniforms...    l.BO  " 


Saddles.. 

Bridles.., 
TeamHaraess...2l.86;; 

Leggins.Pair 15  " 

Tents 2.8S 

Colts  Cal.  45.  single  or  double  action  Revolver,  $7.46 
Colts  Kevolver  CartridKes,  1c  each.  15  Acres  Government 
Auction  Goods  Bargains  illustrated  and  descrllied  in  42b  large 
paKe  wholesale  and  retail  cyclopedia  catalogue,  mailed  2Sc 
east  and  30c  west  of  Mississippi  River. 

FrancJB   Bannerman,    501    Broadway,   We^y   York 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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THROWING  THE  VOICE  ACROSS  THE  CONTINENT 

(Continued  from  page  824) 


some  given  spot.  Previously,  it  was 
guesswork  to  find  unbalanced  spots.  All 
along  the  telephone  poles  that  hold  the 
web  of  wires  stretching  north  and  east 
and  south  and  west  are  located  wire 
chiefs  and  their  assistants.  There  are 
easily  fifty  thousand  of  them  steadily  em- 
ployed. They  must  go  out  night  and  day 
the  year  round  to  repair  wires,  go  under- 
ground, go  up  mountains,  dive  into 
rivers'  thread  the  fields  and  forests. 
Summer's  heat  may  unbalance  the  wires, 
winter's  storms  may  pack  them  with  snow 
and  ice  until  they  fall.  It  was  for  this 
reason  that  the  wires  connecting  official 
Washington  with  the  outside  world  are 
run  underground  to  New  York  and  Bos- 
ton, despite  the  fact  that  overhead  wires 
conduct  sound  better,  where  the  wires 
are  free  from  the  noises  of  the  earth. 

Electricity  may  be  compared  to  water. 
Suppose,  on  the  long-distance  wire  be- 
tween New  York  and  Scranton,  the  tester 
finds  that  the  current  will  not  flow  all 
the  way  to  Scranton — that  he  cannot  get 
an  answer.  Then,  under  the  old  way,  he 
had  to  guess  just  where  the  water 
stopped  running,  and  this  guessing  meant 
hours  and  hours  of  work  for  the  wire 
chiefs  and  linemen  before  the  unbalanced 
spot  was  located  and  repaired.  Bauer 
devised  an  instrument  which  registers  the 
spot  within  one-fourth  of  a  mile.  So, 
today,  the  wire  tester,  if  the  galvanom- 
eter registers  "1500  Bauers",  knows  that 
the  trouble  is  near  pole  No.  2768,  half- 
way between  New  York  and  Scranton. 

It  has  been  these  and  similar  purely  en- 
gineering successes  which  have  made 
possible  the  New  York  to  San  Francisco 
talk.  The  material  building  prob- 
lems overcome  have  been  colossal.  The 
two  No.  8  circuits,  long  existing  between 
New  York  and  Morrell  Park,  Chicago, 
have  been  strung  westward  as  far  as 
Denver,  on  new  poles,  and  rearranged 
so  that  these  poles  will  carry  phantom 
circuits ;  porcelain  insulators  have  been 
placed  on  these  poles ;  many  new  stations 
have  been  built  not  only  to  accommodate 


the  public  service  but  to  make  possible 
the  transmission — buildings  that  cost  mil- 
lions, as  did  those  at  Buffalo,  and  New 
York  City.  Two  distinct  double  routes 
have  been  built  east  of  Chicago,  the  more 
southerly  one  coming  to  New  York  by 
way  of  Pittsburgh,  and  Philadelphia, 
with  Baltimore  and  Washington  connec- 
tions, while  the  north  one  divides  at  Buf- 
falo to  reach  both  New  York  and  Boston. 
Westward  of  Chicago  many  cities  have 
been  placed  on  the  transcontinental  map. 

Not  the  least  of  this  work  has  been  the 
building  of  new  switchboards  for  each  of 
the  long-distance  stations.  The  puzzle 
and  glory  of  the  telephone  business  is  its 
switchboard.  The  telephone  seems  a 
simple  apparatus  until  one  visits  the  cen- 
tral station.  One  then  sees  that  one  is 
in  the  presence  of  a  mystery,  and  all  ex- 
planations are  futile.  Indeed,  how  can 
one  understand  a  mechanism  that  has  ten 
thousand  parts!  Take  the  New  York 
long-distance  station.  That  is  a  fair  ex- 
ample of  those  in  Chicago  and  elsewhere. 
It  took  the  engineers  of  the  Bell  system 
and  of  the  Western  Electric  Company 
five  years  to  design,  manufacture,  and 
install  the  switchboards  in  the  new  sky- 
scraper at  24  Walker  Street. 

Future  planning  is  a  part  of  the  tele- 
phone business,  always.  There  is  a  big 
department  that  takes  care  of  futures. 
The  telephone  business  has  only  begun. 
In  1902  there  were  but  nine  and  a  half 
million  calls  a  day  in  the  United  States. 
In  1914  there  were  approximately  thirty 
millions.  The  telephone  has  ceased  to  be 
a  class  instrument.  It  is  used  by  farmers, 
grocerymen,  and  everybody,  for  busi- 
ness and  for  pleasure.  With  more  inven- 
tions of  the  sort  told  of  in  this  article,  the 
whole  American  people,  of  the  cities  and 
of  the  farms,  will  be  using  soon  this  in- 
strument. Who  knows?  If  made  good 
enough  and  cheap  enough,  it  may  sup- 
plant the  mail  service.  Why  write  when 
you  can  talk?  And  tomorrow  you  may 
talk  around  the  world.  In  theory  it  is 
possible.    But  tomorrow  is  another  day! 
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When  You  Ink  Your  Drawings 

why  be  satisfied  with  a  pen  that  has  to  be  refilled  constantly,  with 
a  waste  of  time  and  effort  ?  No  reason  why  you  should,  since 
you  can  get  a  successful  fountain  pen  for  drafting — something  you 
surely  have  wanted  for  a  long  time. 

Smith's  Fountain  Drawing  Pen 

is  a  positive  success.  It  saves  time  and  ink,  and  enables  you  to  concentrate  on  your 
work  w^ithout  wasting  time  in  getting  ready.  The  reservoir  is  self-filling — has  a 
generous  capacity  (about  1000  ft.  of  line  at  one  filling),  and  best  of  all,  the  ink  w^ill  flow 
at  exactly  the  rate  you  want,  without  clogging  up  the  feed  tube.  When  the  nibs 
need  cleaning,  a  quick-opening  device  makes  it  easy. 

The  price  is  only  $5.00   (leather  sheath  seventy-five  cents  extra).     This  pen 
will  pay  for  itself  many  times  over  in  greater  efficiency  and  saving  of  time. 

Write  for  descriptive  circular 


Drawing  Materials 

Mathematical  and 

surveyin* 

Instruments 

Measuring  Tapes 
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^SHIPPED  FREE 

l|  Send  today  for  your  set  of  the  greatest  electrical  reference  library 
|J  ever  publislied.  The  new  edition,  just  off  the  press,  is  recognized 
I  by  big  men  in  the  electrical  field  as  the  most  practical  work  of 
|»  its  kind.  Covers  completely  the  generation  and  use  of  electricity  for 
'1  power,   light,   transportation  and  communication,  the  construction 

r  and  operation  of  dynamos  and  motors,  central  station  engineer- 
I  >  ing  and  telephone  work,  as  well  as  wireless  telegraphy  and  tele- 
•1  phony  and  land  and  submarine  telegraphy.  Valuable  alike  to 
f\  the  beginner  and  expert. 

I  The  seven  big  volumes,  written  by  thirty-two  famous  experts,  con- 
|l|  tain  3,500  pages  and  3,000  illustrations,  full  page  plates,  diagrams, 

I  simple  explanations,  etc. ,  with  hundreds  of  valuable  facts  and  figures. 
Substantially  bound  in  half  red  morocco,  gold  stamped. 

To  prove  to 

you  tiiat  these 

■  books    will 

I  help  you  In  your  own  work  every  day,  we'll  trust  you  for  seven 
kl  days  before  you  spend  one  penny.  Simply  fill  in  and  mail  the  coupon 
I  '  below,  and  your  set  will  be  sent  you  immediately,  express  prepaid. 
L  Keep  the  books  an  entire  week.  Give  them  the  hardest  test  you 
"I  possibly  can.  They  must  make  good  with  you  or  we  take  thera 
l'  back  without  question  or  annoyance.  Despite  the  fact  that  the  new 
edition  is  srreetly  enlarged,  the  price  remains  the  same— $36.  Those, 
however,  who  take  advantacre  of  this  irreat  offer  now  are  entitled  to  the  \ 
special  introductory  price  of  $19.80,  payable  in  monthly  blsUlllments  of 


1  Sent  Absolutely  Free 


$2  each.-  So  don't  delay,  but  send  in  the  coupon  now, 

Read  These  Subfects  Carefully' 


Elements  of  Electricity— Electrical  Measurements— Umlerwriter's  Electrical 
Requirements— Tlieory,  Calculation,  Design  and  Construction  of  Direct  Current 
Generators  and  Motors— Types  of  Generators  and  Motors— Management  of 
Electrical  Machinery— Eleclrlc  Ligtiting- Alternating  Current  Machinery — 
Power  Transmission — Electric  Railways — Self-Propelled  Railway  Cars — Track- 
less Trolleys— Power  Stations— Switctiboarrs  and  Swltcliing— Storage  Batteriet 
—Applied  Electro-cliemlstry— Electric  Elevators— Electric  Welding  and  Heating 
—Wireless  Telegrapliy  and   Telephony— Land  and  Submarine  Telegraphy. 


Free  $12.00  Consulting  Membership 


/Free  Coupon 


M      Our  BtafT  of  32  electrical  experts  answer  every  question  you  want  to 

•  I  ask  on  electrical  subjects  absolutely  free 
W  for  a  full  year  to  every  holder  of  a  set  of 

\\    these  books.  This  privilege  has  always 
cost  $12.00  and  men  tell  ua  it  is  worth    ^ 

twice  thatamount  in  settling  one  prob-  W  Worth  $15.20  to  You 
lem  alone.  You  get  this  service  free  af  .„..„„„—  .  .  ,-  .  ^ 
if  you  buy  the  books  after  examina-  j7  Amencan  Technical  Society 
tion.  This  means  $15.20  saved  if  ^  Please  send  me  Cyclopedia  of 
you  act  now.  •  Bead  the  coupon  ff  Applied  Electricity  for  seven  days' 
carefully.    Then  fill  it  out  and     M     free   examination.     If   I  keep  the 

U.  mail  today.  The  books  will  reach     »     books  will  send  $2  00  within  seven 
H  you  promptly-express  paid  by     e    ^^y^  g^^  |2.oo  a  month  untU  $19.80 

\  S|-$2*OoTothe,^ise7Sotffy     /    has  been  paid,  when  $35  books  and  $12 

M  us  for  their  return.    Don't     M      consultmg  membership  will  be  mine. 

f  '  wait.  You  take  no  chances     M     Otherwise  will  notify  you  and  hold  books 

ij   whatever.    It  costs  noth-     r     subject  to  your  order.     Title  not  to  p-^s 

J  ^  S'oti.lSr^ut'Tf"  yr  /     -til  fully  paid.  T.W.  2-15 

P    do  not  care  to  buy.  Mail     ^ 

\t    the  coupon  today.  "" 

n  AMERICAN 
'    TECHNICAL 

SOCIETY      i.    .    ,  ^       .  ^  •       ^    r  v., 

_    __  M    As  I  have  had  no  previous  dealings  with  you,  I 
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SEEKING  TO  CURE  THE  MOST 
HOPELESS  DISEASE 

{Continued  from  page  857) 

know  that  Jonathan  Hutchinson's  con- 
tinued and  warm  advocacy  of  the  fish 
theory  has  been  subjected  to  much  ridi- 
cule and  is  not  generally  acceptable ;  but 
to  my  mind  it  offers  the  most  satisfactory 
solution  of  the  difficult  problem.  His 
arguments  in  favor  of  the  fish  hypothesis 
are  so  clear  and  strong  that  I  must  give 
some  of  them : 

"  'No  other  article  of  food  except  fish 
can  be  mentioned  that  is  in  use  in  all 
leper  districts.  Most  of  the  places  where 
leprosy  is  prevalent  are  on  the  sea  coast, 
and  it  is  especially  common  on  islands. 
Almost  all  the  large  fish-curing  stations 
are  the  homes  of  leprosy,  and  it  is  often 
met  with  also  in  countries  to  which  their 
products  are  most  frequently  exported. 
It  is  not  necessary,  of  course,  that  a  large 
quantity  of  fish  be  eaten,  for  the  smallest 
part,  if  it  contains  a  germ,  can  introduce 
the  disease.  Thorough  cooking  of  fresh 
fish  probably  destroys  its  power  of  com- 
municating leprosy,  if  it  chance  to  be 
infected,  but  it  is  known  that  fish  are 
often  eaten  raw  or  improperly  cooked, 
and  also  that  very  large  quantities  of 
dried  fish  are  consumed  throughout  the 
world. 

He  might  have  added  that  in  the 
Culion  Colony  in  the  Philippines  there 
are  six  thousand  lepers.  Cebu,  an  island 
with  one-tenth  of  the  Philippine  popula- 
tion, furnishes  one-half  of  the  cases.  Re- 
ports to  the  United  States  Public  Health 
Service  show  two  hundred  cases  in  the 
United  States.  This  is  exclusive  of 
Porto  Rico,  where  there  are  at  least 
thirty-five  known  cases  of  leprosy.  The 
one  State  of  Minnesota  has  thirteen 
lepers  who  are  being  cared  for  in  homes 
of  their  own. 

Until  such  a  time  as  the  real  cause  of 
leprosy  is  discovered  and  radical  rem- 
edies applied  to  prevent  its  spread,  the 
leper  outcast  will  continue  to  find  at  such 
places  as  Tracadie  or  at  Culion  a  wel- 
come haven  of  refuge. 
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This  Machine  Will  Earn 

$20  to  $50 

Daily  Profit  for  You 

Making  Cement 
Bricks  and  Blocks 

Factory  owners  are  the  biggest  money 
makers  in  Americiv  and  this  machine  will 
place  you  in  their  ranka.  You  can  start 
with  little  capital  ami  even  without  ex- 
perience. This  machine  makes  pressed 
cement  bricks  and  blocks  under  80,000 
pounds  pressure.  No  tamping  and  easy 
work.  It  makes  1,()00 blo<-k8 or  W.noo  bricks 
daily.  No  burning  required.  Iteady  for 
the  market  in  a  few  days'  time.    '1  hey  aro  necessary  for  the 

Helm  DRY  WALL  Building  System 

'J'his  i«  the  system  that  appeals  to  builders,  contractors  and 
architects.  It  overcomes  ttie  opposition  to  concrete  because 
it  offers  absolutcl.v  DRY  WALL  c<in>tru<tioJi.  It  saves  money 
for  builders,  as  no  furring  and  lathing  are  required,  and  it 
makes  rigid  walls  and  fireproof  walls.  'J  his  is  the  system 
which  is  bound  to  get  you  business  and  «ive  you  the  advantage 
overall  other  products, 

$50  and  up  starts  you 

Send  for  this  FREE  Concretp  Book 

Tear  off  the  corner  coupon  riuht  now  l>cfore  you 
turn  the  paife.  Let  this  free  book  tell  you  all  about 
this  jfreat  opportunity  whicli  is  open  to  you  today.  It 
will  tell  you  all  the  details  of  ^m  ^m  ^m  ^m  m 
this  system,  about  the  Helm      w  HELM 

Sjj  I    Press  and  the  DKV  WALL  ^      BDirv  UAPuiuc  pn 
"^   buildine  system.     It  will     .  ^  ,«  i'.'i'^,' c^  "• 

show  yon  how  easy  it  is     ^  p.niM  .r   uirii 

to  start  a  profitable  business.     It  tells  ^  CAPIUJC,  MICH. 

how  each  product  is  made,  how  it  is      ^  Please  send   FREE  the  book 
cured  and  sold.     Write  today.     Do    ^     on  concrete  and  Helm  Presses. 

/ 

^  Name 


It  now. 

HELM 
BRICK  MACHINE  CO. 

132  Mitchell  St. 

Cadillac,  Mich. 


^    Address 


HESS^LOCKER 

The  Only  Modem,  Sanitary 
STEEL  Medicine  Cabinet 

orlocker  finished  in  snow-white, baked 
everlasting  enamel,  inside  and  out. 
Beautiful  beveled  mirror  door.  Nickel 
plate  brass  trimmings.  Steel  or  glass 
shelves. 

Costs  Less  Than  "Wood 

Never  warps,    shrinks,    nor    swells. 
Dust  and  vermin  proof,  easily  cleaned. 

Should  Be  In  Every  Bath  Room 

Four  styles — four  sizes.    To  recess  in 
wall  or  to  hang  outside.    Send  for  illus- 
trated circular. 
The  Recessed  Steel  HESS,  91 1  L  Tacoma  BUg..  Chicago 
■ledlclne  Cabinet  Makers  of  Steel  Furnaces.         Free  Booklet- 

Hectric  FlasMight  Pistol 

Complete  with  tunesten  lamp,  and 
battery.    Gun  metal  finish.    Handy, 
no  danger  of  fire,  neat,  clean  flash- 
light,   IJo  toy,  a  child  can  use  it. 
Price,  $1.25 
With  (2)  Batteries,  $1.39 
Send  stamp  for  circular 

Agents  wanted 
THE  ALMORE  CO. 

848  Belmont  Ave.  Chicago 


PHONE" 


WITHOUT  BEING 
OVERHEARD 

Wonderful  whispering  telephone  mouthpiece  enables 
you  to  talk  freely  without  t)eingr  overheard.  Hold  secret 
conversation— Every  advantage  of  a  booth  telephone — 
Sent  postpaid  for  only  75  epiits.  Money  back  if  not  more 
than  pleased.  THE  COLTTT  LAB0RAT0KIE8 
671  W.  Wuhington  Street  Cbiesgo,  III. 


GOODELL- 
PRATT 


1500 


Stuck! 

Screw  half  sunk 
in  hard  wood 
and  stuck  Not 
if  Mr.  Punch 
fiistsinksahoie 


You  Push 
He  Twists 

Zip!  and  there's  your 
hole.  Through  solid  oak  as 
you'd  push  a  penciljntor 
cheese  NeferTplits  the 
wood  hke  a  gimlet  Si  itrs 
a  screw  .straigh  r 

for  putting  up  eiiiuiiii  Di 
bath  room  Jixtu  res.  A  joy 
to  manfor  boy  and  makes 
wome^good  carpenters. 


Mr 


Known  lo  mechanics 
as  o  jr  Automatic  Drill 
No  185.  Youpiacethe 
dfili -point  and  push — 
handle  rebounds  at  each 
stroke.  Made  solidly  of 
nickel-plated  brass.  In 
handle  are  eight  tool- 
steei  drill -points,  seen 
through  numbered 
noles.  A  turn  of  cap 
J  el  cases  any  drill  We 
make  1500  good  tools, 
of  which  these  are  a 
few: 

Lathe*  Pmdies 

Hack-Mwa  Drill* 
Micrometer*  Vuei 
Saw  SeU  Leveb 

Gauge*  Bit  Braces 

Grinder*  Caliper* 

ScrewdriTtr*    Square* 
Buy  Mr.  Punch  at 
Hartiware-  Stores.    If 
your  dealer  can't  sup- 
ply, send  $1.50  to  us. 

GOODELL-PRATT 
COMPANY 

Greenfield 
Ma*t. 


H-.  '•>> 


Hend  tor  a 

book  listing  IS 

tools  useful 

in  the  home 
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TRAINED  IN  THE  RELIGION  OF  THE  DANCE 
Isadora  Duncan  has  adopted  girls  of  many  nationalities  when  they  were  from  six  to  nine  years  old.    She  is  to  train  them 
to  dance  and  to  educate  them  until  they  are  twenty-one.    The  school  is  temporarily  at  Rye,  N.  Y.,  and  the  young  mem- 
bers danced  in  the  metropolis  recently. 


AND  THE  SHELLS  SPARED  NOT  EVEN  THE  DEAD 
The  graveyard  of  a  little  French  village  church  was  completely  wrecked  when  a  huge  German  shell  dropped  among 

the  stones 
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MorePower 
LessMoney 


6"r«98^-5 


The  New  Galloway  Masterpiece  "Six"  is  the  most 
down-to-the-minute  engine  that  mechanical  ingenu- 
ity can  produce.  It  is  perfectly  adapted  to  furnish 
power  to  the  shop,  the  mill,  the  contractor  anywhere 
and  where  ready,  steady,  reliable,  efficient  aod  eco> 
nomical  power  is  needed. 

My  New  1015  Proposition 

is  the  greatest  ofler  ever  made  by 
any  manufacturer  and  is  the  first 
time  in  the  history  of  cnRine  build- 
ing that  an  A  1  high-grade  engine 
of  this  h.  p.  could  be  bought 
for  so  low  a  price.    Write  for 
particulars  and  price-reduc- 
mg  sliding  scale  schedule. 
Wm.  Galloivay,  Pres. 
Tlie  Wm.  Galloway  Co. 

194S<lalloway  Station,    Waterloo, 


Only'ZDown  i 

OneYearTo  Pau  e 


NOW  Buys   ** 
the  famous 


Qlljtragn' 


visible  typewriter  —  guaranteed  10  years. 
This  wonderful  machine  will  do  anything  that 
any  hundred  dollar  machine  will  dn  and  more— Does  beau- 
tiful, even  work.  Almost  impossible  to  Rct  out  of  order. 
You  Bave  $(iG  by  bnyintc  direct  from  the  factory.  For 
only  $2  down  we  will  send  typewrittr  on  approval  for 

DAYS'   FREE  TRIAL 

_  month  nntn  ma- 
retorn  the  outfit  at 


pay  the  balance  at  the  rate  of  only  S3  a  i 
If  not  pleased  at  end  of  10  days  just  ret 
ery  penny  you  paid  ua  will  be  refunded.  Y 


our  expense  and  every  penny  you  paid  ua  will  be  relfunded.  Yoo  take  no  risk. 

FREE!  — Leatherette  Carrying  Case  SiSi.''^.JrJS'nrt-"?£S. 

who  order  promptly.      WRITE  TODAY  for  FV^^K  CATALOG  FOLDEat. 

GALESBURS  WWITIHfi  MACHINE  CO..  Dept.  656,   fiAlESBURfi.  ILLS. 


The  Boys'  Magazine  at 
a  Big  Discount! 


BOYS  MAGAZINE 

MARCrt 


In  order  to  introduce  The  Boys' 
Magazine  to  thousands  of  new 
itaders,  we  will  send  this  superb 
magazine  TEN  MONTHS  FOR 
ONLY  50  CENTS.  (This  is  ex- 
actly half  price,  as  it  retails  at 
tin  cents  a  copy.) 

Get  this  splendid  maKazine  for 
your  boy  or  for  some  boy  in 
whom  you  are  particularly  inter- 
ested. You  could  not  give  him  a 
prcater  pleasure  or  a  stronKer 
influence  for  good. 

The  Boys' Magazine  is  full  of 
clean,  fascinating  stories  of  in- 
tense interest  to  every  live  boy. 
Beautifully  illustrated  through- 
out, both  in  black  and  white  and 
in  colors.  Each  issue  contains 
practical  and  instructive  departments  devoted  to  Electric- 
ity, Mechanics,  Athletics,  Amateur  Carpentry,  Amateur 
Photography  and  Stamp  and  Coin  Collectmg. 

For  a  limited  time  only,  we  will  send  to  each  new  ten 
months'  subscriber,  with  our  compliments,  a  copy  of  our 
book,  "Fifty  Ways   For  Boys  to  Earn  Money." 

Send  in  your  order  to-day  at  this  special  half  price  and 
make  a  certain  boy  mighty  happy  for  ten  long  months. 

We  will  refund  your  money  immediately  if  you  are  not 
more  than  pleased  with  both  the  Magazine  and  Book. 

This  offer  is  open  to  new  subscribers  only.  (Canadian 
subscribers  must  add  20c  for  extra  postage. )    Address 

THE  SCOTT  F.  REDFIELD  CO. , 
1025  Main  Street  Smethport,  Pa. 
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>t.  W                               BMton,  HiMi  J 

"Yankee"  Bench  Drill 

with  Automatic  Friction-and-Ratchet  Feed 


This  LEVER  controls 

the  Feed.    In  horizon- 
talposition,     the 
Ratchet-feed  operates 
cuntinuously  and  uni- 
formly,   until   thrown 
off  by  contact  of  lever 
with  knock-off,  at  ex- 
treme   down    or    up 
position.      Friction- 
feed  moves  the  drill 
quickly  to  or  from 
the  work. 


Speed  Shiiter. 

On     No.     IOCS. 
This  pin,  moved 
to  proper  notch, 
controls    speed 
fast  or  slow,    or 
locks  drill  for  re- 
moving or  insert- 
ing of  driltini; 
tools  in  chuck. 
Change  for  slow 
or  fast  can  be 
made  with 
drill  In  work. 


Knock -off  throws  the 
lever,  when  set  for  Ratch- 
et Feed. 


Lower  Knock  oil  for 
throwing  lever  on 
downward  movement. 
Prevents  jamming. 


Slow  Speed. 
Theseinside 
gears  drive 
—one  revo- 
lution of 
s  p  i  n  d  I  e  to 
i-ne  revolu- 
t  i  o  n  9  f 
crank. 

Fast  Speed. 
These  outer 
gears  drive 
—SM  revolu- 
tion s  of 
spindle  to 
one  revolu- 
t  1  o  n  of 
crank. 


Three  •  Jaw 
Chuck. 
Tool  -steel, 
hardened. 
Holds  round 
shank  I. rills 
absolutely 
centered. 


Hand  Wheel— con- 
trolling height  t.f 
brackettaMe.  With 
this  wheel  work 
may  be  hand  fed. 
The  table  may  be 
removed  for  use  on 
large  work. 


Saves  drills,  grives  more  Fprod,  has  larger  capacity  than 
any  other  b.-nch  drill.  .Absolutely  accident  proof,  can't 
jam  or  strip  the  threads,  or  break  the  gear  teeth. 
Automatic,  uniform  feed  for  large  and  small  drills. 
No.  1005— Heieht  28"— Holds  drills  up  to  K"  diam.  Two  speeds. 
No.  1003— Height  ISJi"— Holds  drills  up  to  ^'  diam.     One  speed. 


swivel  jaw  3  in 

YOUR  DEALER 


"Yankee"  Vise  No.  990 

To    hold    small    work    on 

••Yankee"^ench  Drill  Table. 

Swivel,  steel  jaw   for    taper 

work  2%  in.  open;   without 

Can  be  attached  to  work  bench. 


CAN  SUPPLY  YOU- 


**  'Yankee'  Tool  Book**  for  mechanics  and  handymen  and 
**  *Yauikee'  Tools  in  the  Garage"  for  motorists.     FREE, 

North  Bros.  Mfg.  Co.,  Philadelphia 


'YANKEE"  TOOLS 


Kindly  mention  Technical  World  Magazine  when  Tvriting  advertisers. 


Op^rtunft^Cblumns 

Our_  rate  for  classified  advertisements  of  ten  words  or  more,  name  and  address  included,  is  7  cents  a  word, 
payable  in  advance.  Advertisements  for  the  March  issue  will  be  accepted  up  to  February  6th,  but  early  receipt  of 
copy  insures  good  position  under  the  proper  classification. 

TECHNICAL  >VORLD  MAGAZINE.  Drexel  Avenue  and  SSth  Street.  Chicago. 


AGENTS    WANTED 


WE  have  been  using  display  space  in  vari- 
ous publications  to  interest  factory,  rail- 
road, foundry  and  other  purchasing  agents 
in  Glasbrite,  a  dry  window-cleaning  com- 
pound that  removes  the  worst  forms  of  dirt 
and  soot  instantly,  leaving  the  windows  with 
a  brilliant,  dirt-resisting  polish  which  keeps 
them  clean  twice  as  long  as  usual.  Now 
we  want  men  of  ability  to  go  direct  to  thes-e 
purchasing  agents  with  our  propo8itit)n. 
We  have  closed  many  by  mail— that  is  in- 
vincible proof  of  the  fact  that  there  is  a 
need  and  a  desire  for  our  product.  Field 
unlimited.  Each  sale  means  a  steady  cus- 
tomer. To  men  capable  of  taking  a  terri- 
tory for  us  we  have  a  liberal  commission 
and  exclusive  sale  proposition  that  menns 
several  thousand  dollars  a  year.    Territory 

going  now.  Tell  us  who  you  are,  what  you 
ave  done,  and  we  will  make  you  a  propo- 
sition fitted  to  your  ability.  Wr'te  today. 
Glasbrite.  144  Leicest°r  Ot.,  Detroit,  Mich. 


$1,000  PEH  MAN  PEB  OOUNTY-Strange 
invention  startles  world;  agents  amazed; 
ten  inexperienced  men  divide  $40,C0O. 
Korstad,  a  farmer,  did  $2,200  in  14  days; 
Schleicher,  a  minister,  $195  first  12  hours; 
$1,200 cold  cash  made,  paid,  banked  by  Stone- 
man  In  30  days;  $15,000  to  date;  a  hot  or  cold 
running  water  bath  equipment  for  any 
home  at  only  $6.50;  self-heating;  no  plumb- 
ing or  waterworks  required;  investigate:  ex- 
clusive sale;  credit  given;  send  no  money; 
write  letter  or  postal  today.  Allen  Mfg.  Co., 
3998  Allen  Bldg.,  Toledo,  O. 


AGENT— Great  opportunity  to  be  perma- 
nent representative  largest  manufacturers 
high  grade  soaps  and  toilet  goods.  $2.5-$75 
weekly.  Write  for  tmmediateappointment. 
E.  M.  Davis  Co..  K.  161  Davis  Bldu. .  Chicago. 


ENGESSER  made  $42.50  in  8  hours  with 
Plateless  Daydark  taking  Photos  direct  on 
cards,  finishing  instantly.  Experience 
unnecessary.  Trial  proposition  Free.  Day- 
dark  Specialty  Co.,  Dept.  J.,  St.  Lo'iis,  Mo. 


AGENTS -500%   PROFIT,   FREE  8AM- 

Fle  Gold  and  Silver  Sign  Letters  for  store 
ronts  and  office  windows.  Anyone  can  put 
on.  Big  demand  everywhere.  Write  today 
for  lii^eral  offer  to  agents.  Metallic  Letter 
Co..  401  N.  Clark,  Chicago,  TJ.  8.  A. 

AGENTS — Salary  or  commission.  Great- 
est seller  yet.  Every  user  pen  and  ink  buys 
on  sight.  200  to  500  per  cent  profit.  One 
agent's  sales  $620  in  six  days;  another  $32  in 
two  hours.  Monroe  Mfg.  Co.,  X-3,  La  Crosse, 
Wis. 

DON'T  WASTE  YOUR  EVENINGS! 
Sell  our  attractive  brass  easel  poster  frames 
to  picture  theatres.  Bigdemand;  easysales; 
liberal  commissions.  Newman  Manufact- 
nring  Company.  Cincinnati.  Ohio. 

AGENTS— NEW  GAS  Generating  coal  oil 
lamp.  For  homes,  stores,  lodges,  churches, 
halls.  Costs  1-10  cent  per  hour  to  operate. 
Low  priced.  $60  weekly  easily  earned.  Big 
profits.  Special  terms.  Sample  free  to 
hustlers.  KeroSafe  Lamp  Co.,  1277  West 
St..  Dayton,  Ohio. 

WE  PAY  $83  a  month  salary  and  furnish 
rig  and  all  expenses  to  introduce  our  guar- 
anteed poultry  and  stock  powders.  Address 
Bigler  Com  puny,  X3S4.  Spr  ngfield.  Illinois. 

100%  PROFIT-Exclusivo  territory  to  first 
man.  Dollar  Safety  Razor  sells  quickly. 
Send  25c  for  samples  today.  De  Hart  Co., 
Rutherford,  N.  J.    Dept.  T. 

MAKE  $21  NEXT  SATURDAY.  Brand 
new  proposition,  patented  last  January. 
Amazmg  invention,  compressed  air  washing 
machine,  weighs  but  two  pounds;  excels 
work  of  high-priced  machines.  Customers 
excited;  agents  coining  money.  A  sale  at 
every  house.  Pr'ce  only  $l..'jO;  200%  profit. 
Cleans  tub  of  clothe-*  in  three  minutes; 
works  like  magic.  F.  Hughes  made  $21  first 
eight  hours.  No  charge  for  territory.  In- 
vestigate. Write  now.  Wendell  Co.,  644 
Oak  St.,  Leipsic,  O. 


AGENTS  WANTED 


"JIFFY"  Ironing  Board  Cover  and 
Clamps  is  the  biggest  red  hot  seller  ever  in- 
vented. 150%  profit.  No  competition.  Lake 
S.  Manufacturing  Company,  Michigan  City, 
Ind. 

THE  BEST  PAYING  AGENCY  PROPO- 
eition  in  the  United  States.  Exclusive  ter^ 
ritory  euarunteed.  Experience  unnecessary. 
Big  money  easily  earned.  We  show  you  how. 
United  Cutlery  Company,  616  3d  St.  N.  E., 
Canton,  Ohio. 


AGENTS  —  Sell  rich-looking  imported 
36x68  Rugs,  $1  each.  Carter,  Tenn.,  sold 
115  in  4  days.  Profit  $57.  You  can  do  same. 
Write  for  sample  offer  selling  plan;  exclu- 
sive territory.  Sample  rug  by  parcel  post 
firepaid,  98c.  O.  Condon,  importer,  Ston- 
ngton,  Maine. 


GASOLINE  table  lamps,  lanterns  and 
flat  irons.  We  make  a  specialty  of  acces- 
sories for  hollow  wire  systems.  Gas  and 
gasoline  mantles  at  lowest  possible  iirices. 
Money  refunded  if  not  satisfactory  and  all 
charges  paid.  Our  prices  enable  agents 
to  meet  jU  competition.  Grand  Rapids 
Novelty  Co.,  349  Woodlawn  St.,  Grand 
Rapids,  Mich. 


WANTKD-AN  IDEA!  Who  can  think  of 
some  simple  thing  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys,  Dept.  .324,  Washington,  D.  0. 


SALESMEN -AWAKE  — Something  un- 
usually alive;  A  money-maker;  light,  easily 
carried,  big  profits,  money  every  night. 
Write  quick.  "The  Consolidated,"  Box  4, 
Kokomo,  Indiana. 


SELF-WRINGING  MOP.  Hands  don't 
touch  water.  Demonstrate  in  an  instant. 
Gets  into  comers.  Price  right.  Big  profits. 
Your  territory  valuable.  Write  today. 
Sales,  711  Harford  Bldg.,  Chicago,  111. 


WILL  PAY  RELIABLE  MANOR 
WOMAN  $12.50  to  distribute  1-0  FREE  pkgs. 
Perfumed  Borax  Soap  Powder  among 
friends.  No  money  required.  U.  Ward 
Company,  218  Institute  Place,  Chicago. 


WANTED— In  every  town,  reliable  man 
to  distribute  circulars,  samples,  papers, 
tack  siigns,  etc.  Good  pay;  no  canvassing. 
Enclose  stamp.  Charles  L.  Sims,  Rose- 
bank,  N.  Y. 


AUTOMOBILES  AND  ACCESSORIES 


USE  AN  AIR-FRICTION  1914  MODEL 
"C."  Increases  power  and  economy  of 
motor  one-half.  Absolutely  impossible  to 
choke  or  load.  Uses  distillate,  gasoline  or 
half  kerosene  with  finest  results.  Starts 
easy  in  coldest  weather.  We  fit  all  motors, 
guaranteeing  definite  results  or  refund 
money.  Exclusive  county  rights.  Lil>eral 
exchange  on  other  carburetors  or  old  style 
Air-Frictions.  The  Air-Friction  Carbure- 
tor Co.,  Dayton,  Ohio. 


EQUIP  Y6UR  ford  with  a  Perfection 
Starter  for  $12.00.  Frank  0.  Field,  1204 
Adams  St.,  Toledo,  Ohio. 


FORD  ACCESSORIES  for  less.  Oil  Gauge 
21c;  Adjustable  Wheel  P\iller  67c;  Rear 
Lamp  and  License  Holder  43c;  Leaf 
Spreader  75c;  Triijle  End  Socket  Wrench 
44c;  Anti-Rattling  Brake  Rod  Supports  90c. 
Postpaid.  Bargain  List  for  stamp.  Wo 
offer  n  State  Agency  for  Ford  Owners:  write 
for  details.  Lowe  Supply  Co.,  102  So.  Spring 
St.,  Los  Angeles,  Oal. 


I  CAN  GET  you  many  good  offers  for  that 
used  car  yo  I're  anxious  to  di:po8e  of.  No 
obligation  whatever,  so  write  today  for  my 
sure  selling  plan.  F.  L.  Shafer,  5942  South 
Park  Ave.,  Chicago. 


AUTOMOBILES  AND  ACCESSORIES 


GASOLINE  ENGINES-All  kinds.  Send 
for  List  No.  28.  Lucas  &  Son,  Bridgeport, 
Conn.   

AUTOMOBILE  CYLINDERS  KEBORED. 

including  pistons  and  rings,  $7  to  $11.  Sterl- 
ing Engine  Co.,  331  8.  Clinton  St.,  Chicago, 
111. 

RECTIFIERS  for  garages.  All  sizes. 
Charge  one  to  eight  batteries,  $12  upwards. 
American  Battery  Company,  1172  Fulton 
St.,  Chicago. 

SALESMEN -GET  OUR  PLAN  FOR 
Monogramming  Automobiles  and  Motorcy- 
cles by  transfer  method.  Very  large  profits. 
Motorists'  Accessories  Co.,  Ashland,  O. 


BOOKS 


WORLD'S  BEST  Self-instructive  Books; 
Agricultural,  Electrical,  Mechanical, 
Chemistry,  Art,  Literature,  Sciences,  Busi- 
ness, Engineering.  Any  subject  or  lan- 
guage. Lists  6c.  Explain  subject  fully.  C. 
fligene  Co.,  L2441  Post  St.,  San  Francisco. 

MATHEMATICAL  Revelation  of  the  20th 
Century.  All  Arithmetical  and  Geomet- 
rical Calculations  solved  with  ease,  accu- 
racy and  great  saving  of  figures  by  latest 
method  of  Cancellation.  145  pages.  $1 
postpaid.  Satisfaction  guaranteed  or  money 
refunded.  Herrick  &  Horton,  Publishers, 
Princeton,  111. 

SHOE  REPAIRING  Self  Taught.  Price 
50  cents.  You'll  save  the  price  of  the  book 
on  the  first  pair.  W.  J.  Shuman.  North 
Second  St.,  Chambersburg,  Pa.  Send  for 
contents. 


BUSINESS  OPPORTUNITIES 


CASH  FOR  YOUR  BUSINESS  or  real 
estate.  I  bring  buyers  and  sel  lers  together, 
if  you  want  to  buy,  sell  or  trade,  address 
John  B.  Wright,  successor  to  Prank  P. 
Cleveland,  1311  Adams  Express  Bldg.,  Chi- 
cago.  111.    Established  1881. 

A  BUSINESS  of  your  own  — $10.00  daily 

Erofit.  Make  Koko-Wheat-Crisp.  New  con- 
ectiou.  5o  package  costs  IKc  Sells  every- 
where. Repeater.  Can  of  samples  10c. 
Free  particulars.  Corneau  Co.,  543  No. 
Parkside,  Chicago. 


DUPLICATORS-You  can  make  100  copies 
from  your  own  letter  or  typewriter  with 
these  Duplicators.  For  $1  or  C.  O.  D.  we 
will  send  one  complete  4!^  x  7  postpaid.  Send 
forcircular.  Agents  wanted.  8.  FisherCo., 
113  Amsterdam  Avenue,  New  York  City. 


WOULD  YOU  LIKE  TO  OWN  A  GOOD 
paying  mail  order  business?  We  have  a  line 
that  gets  repeat  orders  all  the  time.  You 
can  start  in  spare  time;  invest  a  dollar  or 
two  a  week  and  soon  own  a  nice  business  of 
your  own.  Particulars  free.  Nadico,  1655 
Belmont  Ave.,  Chicago,  111. 


THE  YOUNG  MAN'S  CHANCES  in 
South  and  Central  America.  A  book  an- 
alyzing business  and  professional  oppor- 
tunities. By  William  A.  Reid.  Introduction 
bv  Director  General  Barrett,  Pan  American 
tfnion.  Honorably  mentioned  by  U.  8. 
Government.  173  pages.  $1  postpaid.  Cir- 
cular free.  Southern  Commercial  Con- 
gress, Washington,  D.  C. 


PLEASANT  spare-time  work:  mailing  cir- 
culars. Good  pay.  No  scheme.  Detiiils 
free.  Home  Pub.  Society,  46  N.  12th,  Phil- 
ailelphia. 


800%  PROFIT,  selling  art  showcards,  easy 
sellers  merchants,  also  agents;  samples  10c, 
worth  50c.  Merchant's  Specialty  House, 
Chicago. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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OPPORTUNITY  COLUMNS-Continued 


BUSINESS    OPPORTUNITIES 


WANTED— AN  IDEA!  Who  can  think  of 
some  simple  thine  to  patent?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  "Needed  Inventions,"  and  "Patent 
Buyers."  Kamlolph  &  Company,  Patent 
Attorneys,  Dept.  .323,  Washington,  D.  C. 


INVEN  rOK'S  Advocate,  Dept.  N,  Wash- 
ington, U.  0.    ]  yenrlOc. 


FOR  INVENTOI{S-Have  You  an  Idea? 
If  so,  you  should  protect  it  by  a  patent. 
Send  us  a  model  orsketch  for  free  opinion 
as  to  patenlal)ility.  Write  for  our  Four 
Books  sent  free  to  any  address.  Victor  J. 
EvansA  Co.,  V^  Ninth  St.,  Washington,  D.C. 

OUK  UNITED  STATES  and  Canadian 
Patents  on  big  selling  household  specialty 
for  sale  or  on  royalty  basis.  Exceptional 
opnortunity  for  live  concern.  Address 
Jonnston-S locum  Company,  290-300  Williams 
St.,  Caro,  Mich. 

SELL  BY  MAIL  and  make  money  in  your 
spare  time.  You  can  reach  7."iO,000  well-to-do 
buyers  of  every  known  product  through 
these  columns.  See  top  of  first  page,  tliis 
section,  for  full  information. 

WILL  PAY  KELIAMLR  WO.MAN  $250.00 
for  distributing  2(KX)  FliEE  packages  Per- 
fumed Soap  Powder  in  your  town.  No  mon- 
ey required.  U.  Ward  &  Co.,  218  Institute 
Place,  Chicago. 


CAMERAS   AND    KODAKS 


HAVE  von  A  CAMERA?  WKITE  FOR 
Bamplesof  my  magii/i  iies.  American  Photog- 
raphy and  Popular  Photography,  which  tell 
you  how  to  make  hetter  pictures  and  earn 
money.  F.  R.  Fniprie,  6(56  Pope  Bldg., 
Boston. 


KORONA  CAMERAS;  send  for  beautiful 
1914  catalogue  also  descril>ing  Pixie  Roll 
Film  and  I'anoramic  View  Cameras.  Len.se8 
of  all  kinds  and  free  booklet  entitled 
"Tele-Photography  with  a  Pancratio  Tele- 
phone Lens."  Gundlach-Manhaftan  Opti- 
cal Co.,  846  Clinton  Ave.,  80.  Rochester, 
NY. 

SEND  US  10  of  your  favorite  Kodak  nega- 
tives, any  size:  we  will  print  one  picture 
from  each  negative  for  a  total  of  lOc  (stamps). 
Or  we  will  develop  any  size  roll  of  film  and 
nls<i  make  one  from  each  negative  for  10c. 
8x10  Kodak  mounted  enlargements  25o. 
Roanoke  Cycle  Company,  lioanoke,  Va. 

C.^MEUiVS  all  styles  and  photo  supplies; 
write  F.  R.  Blair,  of  Herrickville,  Pa.,  for 
Catalogue  and  Net  Prices. 


COINS  AND   STAMPS 


W.25  EACH  paid  for  U.  S.  Flying  Eagle 
Cents  dated  1856.  Keep  all  money  dated  be- 
fore 1S95,  and  send  lUc  at  once  for  New  Il- 
lustrated Coin  Value  Book,  4x7.  It  may 
mean  your  fortune.  Clarke  &  Co.,  Coin 
Dealers.  Box  142,  Le  Roy.  N.  Y. 

500  FOIU^IGN  STAMPS,  only  28o.  H^ 
Callahan.  St.  Louis,  Mo. 

$50  PAID  for  Half  Dol..  1853,  no  arrows; 
$5  for  1878  Half  S.  Mint ;  $100  for  1894  Dime 
8.  Mint.  Many  valuable  coins  circulating. 
Get  posted.  Send  4o.  Get  our  Illus.  Coin 
Circular.  It  may  mean  large  profits  to  you. 
Send  now.  You  have  nothing  to  lose. 
Numismatic  Bank,  Dept.  R,  Fort  Worth, 
Texas. 

ALL    FOR    30c.       A    25c    CALIFOHNIA 

fold  piece,  ucoin  premium  catalog,  aselling 
ist,  a  Columbia  nickel,  a  lucky  seed.  C.  J. 
Carey,  New  Rochelle,  N.  Y.  Catalogs  for 
stamp. 

STAMPS  -  105  CHINA.  ETC..  STAMP 
Dictionary  and  list,  2o.  Bullard,  Sta.  A4, 
Boston. 

STAMP  COLLECTION  FREE.  205  differ- 
ent foreign  stamps  or  101  United  States  with 
Mikkel's  Stamp  Weekly,  Boston,  Mass.,  six 
months.    Remit2.5c. 

SELL  OR  TRADE  your  valuable  coins 
and  stamps  through  these  columns.  See 
top  of  first  page,  this  section,  for  full  in- 
formation. 


COINS   AND   STAMPS 


STAMP  BARGAINS  (all  different).  100 
United  States  Postage  58c,  10  Nyassa  (camels) 
22c;  500  different  (everywhere)  $1;  200  Salva- 
dor $3.95,  70  Austria  f&c,  75  Venezuela  $1.48. 
Rare  stamp,  bargain  lists,  big  1915  list.  $2.(10 
premium  coupon  free  to  each  new  customer. 
W.  C.  Phillips  &  Co.,  Glastonbury,  Conn. 


ENGINES  FDR    SALE 


FOR  SALE  — Several  Stationary  Gasoline 
Engines.  Send  for  description.  Lucas  A 
Son.  Bridgeport,  Conn. 


FARM   LANDS 


7%  1st  MORTGAGE  FARM  LOANS  T%. 
From  $300  to  $l.'i00.  5,  6  and  7  year  loans, 
secured  by  1st  mortgages  on  160  and  320  acre 
agricultural  and  .stock  farms;  mortgages  and 
interest  coupons  made  i)a.vnb!edirecttoyou; 
interest  collected  and  remitted  annually. 
Write  for  list  of  loans.  Frank  Kitchen, 
Dunkirk,  Montana. 


LITTLE  FARMS  in  valley  of  Virginia,  5 
and  10  acre  tracts,  near  R.  R.  town,  $2S0  and 
up;  easy  terms;  good  fruit,  vegetable,  i>oul- 
try  and  live  stock  omntry.  Send  for  liter- 
ature now.  F.  La  Baume.  Agrl.  Agt.,  N.  & 
W.  Ry.,  326  Arcade  Bldg.,  Roanoke,  Va. 


CO-OPERATIVE  Colony  locating  here. 
Co-operators  invited.  Edward  Miller,  Crys- 
tal Springs,  Fla. 


TECHNICAL  WORLD  has  produced  big 
returns  for  the  country's  largest  land  deal- 
ers—why not  for  you?  An  inexpensive  "a<l" 
in  these  columns  will  quickly  find  a  buyer 
for  your  property.  See  top  of  first  pa«e, 
this  section,  ror  full  information. 


FOR   THE   HOME 


GRANDFATHERS   CLOCK    WORKS, 

$5.00.  Slightly  shopworn,  quantity  limited, 
others  with  chimes,  all  prices;  also  several 
nice  gr.indfather's  clock  cases,  exceptional 
bargains.  Clock  Company,  1690  Cayuga  St., 
Philadelphia,  Pa. 


HOUSEWIVES  can  make  big  money  at 
home,  selling  fruit,  nuts,  ham  and  sausage, 
preserves,  home-made  candies,  etc.,  by 
mail.  Easy  matter  to  get  customers  every- 
where through  an  "ad"  in  these  columns. 
See  top  of  first  page,  this  section,  for  full 
information. 


HELP  WANTED 


I  NEED  Branch  Managers  for  my  world- 
wide mail-order  business.  Operate  from 
your  own  home  in  ppare  time.  No  canva.ss- 
ing  or  peddling.  Experience  unnecessarv. 
You  should  make  $5(3  weekly.  Butler,  206 
Factories,  Toledo,  O. 


WRITERS  WANTED  AT  ONCE  TO 
send  us  poems  or  melodies  for  new  songs. 
We  can  compose   music   and   arrange  for 

Bublication  immediately.     Dugdale  Co., 
lept.  252,  Washington,  D.  0. 


WANTED— Men  and  Women,  18  or  over. 
Get  U.S.  Government  Life  Jobs.  $65  to  $150 
month.  Thousands  1915  appointments.  No 
layoffs.  Common  education  sufficient. 
"Pull"  unnecessary.  Write  immediately 
for  1  ist  of  positions  now  obtainable.  Frank- 
lin Institute,  Dept.  029,  liochester,  N.  Y. 


LOCAL  REPRESENTATIVE  WANTED 
—Splendid  income  assured  right  man  to  act 
as  our  representative  after  learning  our 
business  thoroughly  by  mail.  Former  ex- 
perience unnece8.sary.  All  we  require  is 
honesty,  ability,  ambition  and  willingness 
to  learn  a  lucrative  business.  No  soliciting 
or  traveling.  All  or  spare  time  only.  This 
is  an  exceptional  opportunity  for  a  man  in 
your  section  to  get  into  a  big  paying  busi- 
ness without  capital  and  become  independ- 
ent for  life.  Write  at  once  for  full  par- 
ticulars. National  Co-Operative  Realty 
Company.  L-136,  Marden  Building,  Wash- 
ington, £>.  O. 


HELP   WANTED 


FREE  ILLUSTKAJED  BOOK  tells  of 
about  300,000  protected  positions  in  U.  8. 
service.  Thousands  of  vacancies  every  year. 
There  is  a  big  chance  here  for  you,  sure  and 
generous  pay,  lifetime  employment.  Just 
ask  for  booklet  S-2.  No  obligation.  Earl 
Hopkins.  Washington.  D.  C. 

WANTED  —  Distributors  of  advertising 
matter  everj-where.  Good  pay.  Send  10c 
for  Application  Contract.  Sample  Maga- 
zine. Secure  territory  todav— now.  None 
free.  Dissatisfied,  dime  back.  Barkley's 
Di.stributing  Agency,  402,  Blairsville,  Pa. 

WANTED— Names  and  addresses  by  mail 
order  houses:  big  pay;  home  work:  infor- 
mation free.  Direct  Apaeal  Co.,  Drawer  D, 
Plymouth,  Ind. 

MEN  OF  IDEAS  AND  INVENTIVE  abil- 
ity  should  write  for  new  "Lists  of  Needed 
Inventions,"  "Patent  Buyers"  and  "How  to 
Get  Your  Patent  and  Your  Monev."  Advice 
FREE.  Randolph  &  Co.,  Patent  Attorneys, 
Dept.  36,  Washington,  D.  C. 


INSTRUCTION 


ARTIFICIAL  MARBLE,  SANITARY 
flooring,  ornament.il  ca^ting,  concrete, 
pla.ster,  pafjier-mache,  compooition;  in- 
terior, exterior  decorations,  garden-furni- 
ture, statuary,  life  casting,  etc.  Making 
elastic  moulds.  Complete  instructions  $1. 
Particulars  and  200  illustrations  free.  A. 
Mahler,  UTRu.sell  St.,  Bro<iklyn.  N.  Y. 

TRAINED  Advertising  Men  demand,  and 
get,  $2,000  to  S3,000  vearly.  We  have  trained 
hundreds  and  can  train  YOU.  Greater 
openings  every  day.  Let  us  tell  you  liow  to 
qualify.  Particulars  free.  Powell  School, 
1913  .Meyrowitz  Bldg.,  N.  Y.  City. 

SELF  INSTRUCTION  in  steam,  gas, 
electrical,  mechanical  engineering,  me- 
chanical drawing,  etc.  Write  for  particu- 
lars. Address  T.  H.  Knight,  Dept.  M, 
Racine,  Wis. 

"  EIGHTEEN  Ways  to  Make  Money  !  In- 
teresting,  isn't  it?  If  you  art* mechanically 
or  electrically  inclined,  don't  fail  to  write 
for  our  free  book.  Efficiency  Company, 
IM-B,  East  16th  St.,  New  York. 

FItEE  Post-Graduate  Chiropody  -Jourse— 
An  extraordinary  opportunity.  Men  and 
women  foot  specialists  in  great  demand. 
Many  making  $^.000  to  $10  000a  year,  whv  not 
you?  This  dignified  profession  thorou^"  Iv 
taught  in  our  splendid  Home  Study  Co  I'r.-^e. 
Send  for  catalogue  and  learn  how  ♦  •  get 
this  free  offer.  Limited  to  thirty  days.  111. 
College  Chiropody  and  Orthopedics,  Jept. 
8,  1321  N.  Clark  St.,  Chicago,  111. 


FOR   INVENTORS 


INVENTORS,  ATTENTION!  Fortunes 
are  made  after  getting  unpartial,  expert 
assistance  and  necessary  information  about 
your  invention.  Write  Inventors  Informa- 
tion Bureau,  1647  Hudson  Ave.,  Chicago,  111. 


LETTER  WRITERS 


DO   YOU   WANT   LETTERS   with  both 

fiunch  and  prestige?  Request  on  you* 
etterhead  actual  samples.  E.  M.  Dunbar, 
25  Rowena  Street,  Boston,  Massachusetts. 


LITERARY 


DEBATE  OUTLINES,  ANY  SUBJECT, 
$1.  Essays,  orations,  and  special  articles 
written  to  order  on  any  subject.  John 
Arnold,  Cedar  Falls,  Iowa. 


MACHINERY 


VACUUM  CLEANER  PUMPS,  tools,  hose, 
etc.,  for  assembling  stationary  house  ma- 
chines, wagon  or  auto  outfits.  Use  your  own 
motor  or  gas  engine — saves  half.  Vacuum 
buppliesCo.,  300  S.  Main,  Ann  Arlx>r,  Mich. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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MACHINERY 


FOR  SALE  — 25  Lincoln  type  milling 
machines,  $40.00  each.  Lucas  &  Son,  Bridge- 
port, Conn. 

OLD  MACHINERY  can  be  easily  sold 
through  these  columns.  See  top  of  first 
page,  this  section,  for  full  information. 


MANUFACTURING 

PRODUCERS  OF  RESULTS-Inventions 
Developed,  Light  Manufacturing,  Models, 
Experimental  Work,  Tools,  Dies  and  Stamp- 
ings. John's  Machine  &  Stamping  Works, 
Middle  Bldg.,  Dept.  E,  Cleveland,  Ohio. 

WANTED-A  SIMPLE  PATENTED  AR- 
ticle  to  manufacture,  either  of  wood,  wrot 
or  cast  iron,  heavy  sheet  metal  or  wire. 
Dow  Wire  &  Iron  Works,  Louisville,  Ky. 

FOR  MEN  AND  BOYS 


DON'T  LOSE  YOUR  TEMPER  when  you 
can't  get  yonr  collar  buttoned.  My  little 
device  does  the  work  without  tearing  the 
button-holes.  Only  35  cents.  Vim,  821  Wood, 
Marion,  O. 

FIRST  POSTAL  ORDER  for  $2..">0  takes 
$5.00  Auto  Strop  razor,  complete  with  strop 
and  six  blades.  Never  been  used.  Box  A, 
Technical  World  Magazine. 


MISCELLANEOUS 


"SEXUAL  PHILOSOPHY,"  12c.  CLEAR, 
specific,  authoritative,  complete.  Satisfies, 
■reaches,  Fred  E.  Kaessmann,  Lawrence, 
Ma.s8. 

SNAER'8  correspondence  labels  effective 
and  to  the  point;  send  for  samples.  S.  L. 
Snaer,  77019th  St.,  Oakland,  Cal. 


SPEND  SUMMER  gathering  butterflies. 
Insects.  I  pay  highest  cash  prices.  In- 
structions. Send  stamp.  Sinclair,  D  20, 
Los  Angeles,  Cal.  


200  VARIETIES  IKON  PUZZLES-Cat- 
alog  and  leader.  10c.  Western  Puzzle 
Works,  Sta.  2,  St.  Paul,  Minn. 

MONEY  IN  MINERALS!  Many  common 
minerals  have  market  value.  List  free. 
'Mineral  specimens.  Minerals  identified 
25c.  Assays  and  chemical  analysis.  Com- 
plete course  in  Determinative  Mineralogy 
with  chemical  outfit  $15.00.  Geologist,  62W 
Joplin  St.,  Joplin,  Mo. 


WANTED-AN  IDEA  I  Who  can  think  of 
some  simple  thing  to  patent  ?  Protect  your 
ideas,  they  may  bring  you  wealth.  Write 
for  Needed  Inventions,"  and  "Patent 
Buyers."  Randolph  &  Company,  Patent 
Attorneys,  Dept.  325,  Washington,  D.  C. 


WE  BUY  all  scrap  metals  and  specialize  in 
nickel  and  monel  metal  scrap.  E.  M.  Moers' 
Sons,  m^%  South  St.,  New  York. 


"HOW  HEALTH  HAPPENS."  How  does 
It  happen?  To  find  out  — that's  the  rub. 
You  may  get  a  personal  letter,  illustrated 
booklet  and  magazine  free.  Health  League, 
1018  Salina  Street.  Syracuse.  N.  Y. 

GEMS  at  lowest  prices.  Maine  gems  a 
specialty.  Robert  Biokford  (Expert  Gem 
Cutter),  6  Main  St.,  Norway,  Maine. 

CLASSIFIED  ADVERTISERS  get 
big  returns  from  our  "Opportunity  Col- 
umns." We  will  write  your  advertisement 
If  desired.  See  top  of  first  page,  this  sec- 
tion,  for  full  information. 

FILMS  Developed,  5o  a  roll.  Fountain 
Pens  repaired.  50  Wedding  Invitations 
$3.00.    Nichol,  1^16  Chestnut,  Philadelphia. 

TWO  NEW  BOOKS  of  knowledge  worth 
$$$,  20c.  Sexual  Philo«ophy,  latest  sex 
manual,  12c.  All  three  for  '25c.  Normal 
Specialty  Co.,  6630  Lowe  Ave.,  Chicago. 


MOTORCYCLES  AND  ACCESSORIES 


USED  MOTORCYCLES,  all  makes:  bar- 
gains. Send  for  list.  Ward  Bros.,  212  Broad- 
way. Oamden,  N.  J. 


MOTORCYCLES    AND    ACCESSORIES 


MOTORCYCLE  SIDECARS  complete, 
$67.50.  Fit  any  motorcycle.  Anybody  can 
attach  them.  Send  for  circulars.  Buy  di- 
rect. National  Cycle  Accessory  Company, 
Aurora,  Illinois. 


I  CAN  GET  you  many  good  offers  for  that 
used  motorcycle  you're  anxious  to  dispose 
of.  No  obligation  whatever,  so  write  today 
for  my  sure  selling  plan.  F.  L.  Shafer, 
5942  South  Park  Ave.,  Chicago. 


MOTION  PICTURE  PLAYS 


WRITE  MOVING  PICTUUE  PLAYS:  $;-)0 
each;  all  or  spare  time:  correspondence 
course  unnecessary.  Details  free.  Atlas 
Publishing  Co.,  329,  Cincinnati,  Ohio. 


I  GUARANTEE  $10  FOR  FIRST  PHOTO- 
play  you  write  by  my  method.  Obtain  free 
booklet  'How  to  write  Photoplays.''  Elbert 
Moore,  Box  772  GG,  Chicago. 


WE  ACCEPT  Photoplays  and  Stories  in 
any  form;  criticize  free;  sell  on  commis- 
sion. Quick  sales;  big  prices.  Don't  was-te 
money  on  "Instructions,"  etc.  Write  us. 
Story  Revision  Co.,  Box  36,  Smethport,  Pa. 


$1200.00  A  YEAR  writing  moving  picture 
plays.  You  can  write  them.  Turn  your 
ideas  into  dollars.  We  teach  only  sure 
method.  Send  for  free  book  of  valuable  in- 
formation. Chicago  Photo  -  Playwright 
College,  Box  278-T.I.,  Chicago. 


MUSIC 


SONG  POEMS  WANTED  for  publication. 
Experience  unnecessary.  Send  us  your 
verses  or  melodies  today  or  write  for  in- 
structive booklet— it's  free.  Marks-Gold- 
smith Co.,  Dept.  3,5,  Washington,  D.  C. 


PATENTS  AND  PATENT  ATTORNEYS 


PATENTS  THAT  PROTECT.  Advice  and 
booksfree.  Highest  references.  Bestresults. 
Send  sketch  or  model  for  free  search. 
Watson  E.  Coleman,  Patent  Lawyer,  624  F 
Street,  Washington,  D.  C. 


A  FORTUNE  TO  THE  INVENTOR  WHO 
reads  and  heeds  it,  is  the  possible  worth  of 
the  book  we  send  for  6  cents  postage.  Write 
us  at  once.  R.  S.  &  A.  B.  Lacey,  Dept.  O, 
Washington,  D.  C. 


0.  L.  PARKER,  Patent  Attorney,  944 
G  Street,  Washington,  D.  0.  Inventor's 
handbook,  "Protecting,  Exploiting  and 
Selling  Inventions,"  sent  free  upon  request. 


PROTECTIVE  PATENTS  PROCURED 
promptly.  Blue  book  free.  Trademarks 
registered.  Robb  <fc  Robb,  204-208  Southern 
Building.  Washington.  D.  C. 

PATENTS-SEND  SKETCH  FOR  FREE 
search  and  report.  Books  on  patents  and 
l)Ook  of  reference  letters  sent  free.  John  S. 
Duffie  &  Co.,  606  F  Street,  Washington,  D.  C. 


BUSINESS  GOES  WHERE  INVITED 
and  stays  where  well  treated.  My  27  years 
of  personal  attention  has  procured  patents 
forsuccessful  inventors  and  manufacturers 
Grasp  this  opportunity  to  get  the  same  ser 
vice.  Write  and  send  sketch.  Vornon  E 
Hodges,  630   Barrister  Bldg.,  Wash.,  D.  C 


PATENTS  — HERBERT  JENNER,  pat 
ent  attorney  and  mechanical  expert,  606  F 
St.,  Washington,  D.  C.  I  report  free  of 
charge  if  a  patent  can  be  had  and  its  exact 
cost.    Send  for  circular. 


INVENTORS:  My  patent  made  a  for- 
tune. Particulars  free.  Let  me  sell  yours. 
Eugene  Pearl,  23  M,  Union  Square,  New 
York. 


AIR  purifying  and  cooling  device,  of 
simple  construction.  Fixed  or  portable. 
Cheaply  manufactured.  Materials  inex- 
pensive. Quickly  attachable.  Air  mild  and 
invigorating.  Carl  F.  Lundeberg,  36  Willow 
St.,  Hartford,  Conn. 


PATENTS  without  advance  attorney's 
fees.  Send  sketch  for  free  report.  Books 
free.    Fuller  4  Fuller,  Washington,  D.  O. 


PATENTS   AND    PATENT   ATTORNEYS 


"PATENTS  AND  PATENT  POSSIBIL- 
ities"  is  a  T2-page  treatise  which  tells  all 
about  patents,  what  to  invent  and  where  to 
sell  it.  It  gives  honest  advice  to  inventors 
and  is  ftill  of  valuable  and  interesting  in- 
formation. Write  for  it  todav!  It  is  FREE. 
H.  S.  Hill.  907  McLachlen  Building,  Wash- 
ington.  D.  0. 

WANTED-AN   IDEAI    WHO   CAN 

think  of  some  simple  thing  to  patent?  Pro- 
tect your  ideas,  they  may  ijring  you  wealth. 
Write  for  "Needed  Inventions"  and  "Pat- 
ent Buyers."  Randolph  &  Co.,  Patent  At- 
torneys,  Dept.  '27'2,  Washington.  D.  C. 

PATENTS  secured  or  fee  returned.  Send 
sketch  for  free  search.  Latest  and  most 
complete  patent  book  ever  published  for 
free  distribution.  George  P.  Kimmel,  At- 
torney, 228  Barrister  Building,  Washington, 

D.  C. 

C.  W.  GERARD,  formerly  Patent  Office 
Examiner.  Soarritt  Building,  Kansas  City, 
Mo. 

PATENTS  FOR  SALE-Patent  Buyers  are 
invited  to  address  our  sales  department  for 
information  on  any  class  of  Patents  they 
wish  to  purchase  or  lease  on  a  royalty.  We 
have  secured  a  number  of  valuable  patents 
in  all  lines  of  invention.  Mail  Order,  De- 
partment Store  and  Household  Novelties  a 
specialty.  Victor  J.  Evans  &  Co.,  156  Ninth 
St.,  Washington,  D.  C. 

NEW  STYLE  Hammock  and  Harness 
Bracket.    Write  J.  S.  Morris,  Nokomis.  111. 

MR.  INVENTOR!  Let  me  tell  you  how 
you  can  get  big  money  for  your  patent.  Ab- 
solutely no  obligation,  so  write  for  my 
proposition  today— now!    A.  E.  Munn,  1401 

E.  ■57th  St.,  Chicago. 

PATENTS  and  Patentable  ideas  sold  on  a 
commission  basis.  R.  Fuller,  500  Fifth  Ave,, 
New  York. 

PICTURES    AND    POST    CARDS 


REAL  PHOTOS  of  Pretty  Girls.  Samples 
and  catalogue  10c.  E.  O.  Sun  Co. ,  Harrison, 
Mich. 


PERSONAL 


GET  VALJJABLE  MAIL.  WHOLE  year 
thirty  cents.  Paul  Cornish,  Schenectady, 
N.  Y. 


POULTRY 


POULTRY  PAPER.  44-124  page  periodi- 
cal,  up  to  date,  tells  all  you  want  to  know- 
about  care  and  management  of  poultry,  for 
pleasure  or  profit;  four  months  for  10  cents. 
Poultry  Advocate,  Dept.  38,  Syracuse,  N.  Y. 


PRINTING 


EXCELLENT  LETTERHEADS,  Envel- 
opes. Cards.  Tags,  6x9  Circulars,  Imitation 
Typewritten  Letters.  Statements,  $1..')0  per 
thousand.  Elegant  samples  free.  Good's 
Printery,  Harrisonburg,  Va. 


ENVELOPES,  Statements,  Billheads, 
Cards  printed  $1.30  per  thousand.  Other 
printing  low.  Samples  free.  J.  Hunt's 
Printery,  Lambertville,  N.  J. 


FOR    SALE 


FIFTY -LIGHT   DYNAMO.    $55;   $5  per 
mon  h.     Box  M.  Troy.  O. 

GOLDFISH  -  RARE,     HARDY    SPECI- 

mens.  Snails,  aquarium  plants,  artistic 
aquariums,  castles,  globes,  foods.  Cata- 
logue free.  Pioneer  Goldfish  Co.,  Racine, 
Wisconsin. 


CRANK  SHAPER,  14  in.  Steptoe.  one  of 
the  best  machines  built.  $220.00  complete. 
Western  Machinery  Co.    Cincinnati.  Ohio. 


MOTION  Picture  Films  for  sale,  $3  reel, 
up.    Box  417,  Moutpelier,  Vermont. 


Kindly  mention  Technical  World  Magazine  when  writing  advertisers. 
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SALESMEN    WANTED 

TECNNICAL   BOOKS 

TYPEWRITERS 

TRAVELING  Salesmen  Wanted— Experi- 
ence unnecessary.    Earn  bit?  pay  while  you 
learn  by  mail  during  spare  time,  only  ei^ht 
weeks  time  required,  one  ortwo  hours  a  day. 
Steady  position,  easy  work,    hundreds  of 
good  positions  to  select  from.    Write  today 
for  free  book,  "A  Knight  of  the  Grip,"  con- 
taining full    particulars  and   testimonials 
from  hundreds  of  students  we  have  recently 
placed  In  good  positions  and  who  are  earn- 
ing $100  to  $;'jOO jper  month.    Address  Dept. 
B-22,  National  Salesmen  Training  Associa- 
tion.   Chicago,  New  York,  Kansas  City.  San 
Francisco. 

SELL  OR  TRADE   your  old   technical 
books  through  these  columns.    See  top  of 
first  page,  thisseciion,  for  full  information. 

1000  TYPEWRITERS,  $10  np.  Dept.  G. 
Mdse.  Co.,  Bellevue.  O. 

$300  MULTIGRAPHS- rebuilt,  $90:  rar« 
bargains.  Shipped  on  approval.  Rebuilt 
Multigraphing  Company,  Philadelphia 
Bourse. 

REMINGTON,  OLIVER.  UNDERWOOD, 
$10.00,  up.  Guaranteed;  other  bargains. 
Typewriter  Exchange,  Dept.  T.  W.,  217  West 
125th  St.,  New  York  City. 

TYPEWRITERS 

LARGEST  STOCK  OF  TYPEWRITERS 
In    America.      All     makes.      Underwoods, 
Olivers,   Remingtons,   etc.     k  to  H  Mfrs.' 
prices.    $15  up— rented  anywhere— applying 
rent  on  price.     Free  Trial.     Installment 
paymenfs  if  desired.    Write  for  Catalog  120. 
Typewriter   Emi>orinm    (Estab.  1882),  34-36 
W.  Lake  St..  Chicago,  III. 

TYPEWRITERS,    rebuilt  on   honor,    at 
low    prices.      Office   furniture,   supplies, 
stationery,  ribbons,  carlxjn  paper.    Candid 
advice,  dependable  goods,  prompt  service. 
Office  Supply  Agency,  Syracuse,  N.  Y. 

WEARING  APPAREL 

MANUFACTURER   requires  general 

agents  for  patented  demand  of  centuries. 
Self   demonstrator.      Financial    independ- 
ence to  acceptable  parties.      S.  0.  Osborn, 
Masonic  Temple,  Chicago. 

MEN,  buy  your  hats  direct  from  the  man- 
ufacturer. Save  money.  Send  for  cata- 
logue. Orange  Hat  Mfg.  Co..  Dept.  0, 
Orange.  N.  J. 

TYPEWRITER   PRICES  SMASHED 


YesE 


76  smashed  tyx>ewriter  prices  riffht  ■ 
and  left,  and  I  iruarantoe  to  sell  you  a  machine  " 
for  less  money  than  anyone  else  •  I  am  the  ' 
rebuilt  typewriter  buyer  in  the  United  . 
500  MACHINES  AT  $10  TO  $15 
Do  not  pay  20  to  40  per  cent  more  wh^n  yoa  can 
buy  from  me.     Rebuilt  typewriter  prices  have 
advanced  tremendously,   but  1  still  stick  to  tba 
same  prices. 

When  you  buy  from'me,  yo 

keep  the  machine  in  repair  (or  3  years.  Write  for 

FREE  descriptive  circular.  ■ 

'Spot  Cash"  (7aerte,  Prea-  I 

Dearborn  Typewriter  Exch.,  Dept.  lO'i.Chlcagol 


ELECTRIC 


HOME.  FARM.  THEATRE.  STORE  or  TO.VN  LIGHTING  PLANTS. 

Bicycle,  Cirriage,  Motorcycle.  Boat,  Auto,  Fishing  and  Flash 
Lights.  Engines.  Dynamos.  Water  Wheels.  Storage  Batteries.  Fan,  Sewing  Machine 
anil  Power  Motors;  Telephones.  Massage,  Ozone  and  Tattoo  Machines.  Trsnsforners. 
Belts.  Books.  Bells.  Railways.  Charoing  Recliliers.  Novelties  and  Supplies. 
M/^TinM  fX^TURE  THEAfRE  COMPLETE  EQUIPMENTS  Start  YOU  witll 
■'■^'  ■  ■^'■^  BIG  PROFITS.  Ten  Cents  an  Hour  lights  Theatre.  Catalog  3  cit. 
OHIO    ELECTRIC    WOHKS,    1>18,    CI.EVEL.WD,    OHIO 


^  The  Postoffice  Department  is  ex- 
perimenting on  the  shipment  of 
magazines  by  freight  instead  of  fast 
mail.  We  are  doing  our  utmost  to 
send  TECHNICAL  WORLD  as 
early  as  possible,  but  if  your  copy 
arrives  late,  won't  you  kindly  take 
it   up  with   your  local   postmaster? 

Technical  World  Magazine 


FREE  BOOK  on  MOTORING 


iTEACH  I NG 
BY  MAIL 


Explains  how  we 
assist  YOU  in  the 
Auto  Business  as  Re- 
pairman, Chauffeur, 
Salesman  or  Auto 
Expert  with  DYKE'S 
NEW  IDEA  WORKING  MODEL  SYSTEM  of 
teaching  by  mail  and  our  New  Idea  EMPLOY- 
MENT PLAN.  Let  us  tell  you  the  names  of  some 
of  our  students  and  the  salaries  they  are  drawing 
today — more  than  you  are  making.  Don't  miss  it 
—SEND  FOR  BOOKLET  NOW. 

Dyke's  School  of  Motoring 


Box  5,  Roe  BldK« 


St.  Louis,  Mo. 


The  Acetylene  Blow  Torch 

-  O-Torch 

I  leu  to  bar  than  a  (ood 
iline  blow  torcb  and  cotti  len  to  n«e 

I  all  soldering  anil  brazing,  the  Prest-U-Torch 
oidsihe  delays  and  uncertainties  of  gasoline 
utfits.    Provides  a  concentrated,  intense  flame  that 
/  doesn't  blow  out  even  in  a  high  wind.    Needs  no  at- 
tention wliatevei\     Used  with  handy  sizes  of  Prest-O- 
Lite  cylinders— ready-made  gas.  instantly  available. 
St>le  "A"  sells  for  75c.    Used  with  the  small  MC  size  Prest- 
,0-Lite.    Will  braze  up  to  ?^  inch  round  rod.    This  outfit  can 
^  be  fitted  with  handle  and  hook  for  added  convenience  in  bench 
,^  and  overhead  work. 
^Style  "C"  Prest-OTorch  is  recommended  for  large  work.    Will 
braze  up  to  \  inch  round  rod.     Sells  for  J2.25.     For  use  with 
I  the  larger  sizes  of  Prest-O-Litcs, 
IVrite  /or  sptcial  littrature  and  learn  -where  you  can  see  the 
Prest-0-Torch  in  operation. 

THE  PREST-O-LITE  CO.,  Inc. 

822  Speedway  Indianapolis,  Ind. 

Exchange  Agencies  Everywhere 


Send  for  "Old  Town"  Catalog 

4000  canoes  ready  to  ship  —  an 
agent  in  your  town.  We'll  tell 
you  his  name— write. 

OLD  TOWN  CANOE  CO. 

1422  Middle  Street  Old  Town,  Maine.  U.  S.  A. 


The  Woods  Beckon  You 

Vast  treasure  heaps  of  sport  and  health  and  rest  are 
stored  in  wooded  waterways  for  you.  What  you  need 
most  to  tap  them  is  an 

§Jd^cwnC(uwe 

It's  made  in  the  Maine  woods,  of  seasoned  cedar,  by  seasoned 
workmen.  It  won't  crack  or  leak  or  bulge  or  act  cranky  in 
any  way.  That's  why  nearly  every  knowing  guide  and  trap- 
per owns  an  "Old  "Town,"  and  that's  why  it  gives 
lifetime  service;  that's  why  there  are  more  "Old  Town 
Canoes"  than  all  other  makes  put  together,  and  that's 
why  you  should  own  one. 
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LOVELY  TRICKS  OF  FROST 

/^NE  of  the  rarest  and  most  beautiful 
^^  of  the  effects  of  winter  is  produced 
in  high  altitudes  by  the  fall  of  the  hoar- 
frost in  the  form  of  frost  flowers  on 
twigs  and  trees  and  shrubs  of  all  sorts. 
The  accompanying  photographs  show 
typical  frost-flowers,  formed  in  mountain 


Jack  Frost's  Mock  Azaleas. 

territory.  They  rarely,  if  ever,  appear  at 
low  altitudes,  and  are  therefore  seldom 
seen  by  most  people.  It  is  quite  impos- 
sible to  preserve  them  intact  by  any 
method  whatsoever,  so  pictures  are  the 
only  records  that  can  be  made  of  their 
wondrous  beauty. '  The  process  is  as 
simple  as  all  other  freezing.  Like  the 
formation  of  snow-crystals  in  the  air, 
the  formation  of  the  frost  crystals  on  the 
twigs  and  branches  of  trees  is  all  in  the 
six-pointed  star  type.  Never  is  there 
any  other  type  of  crystal  made  by  frost, 
but  infinite  is  the  variety  of  play  upon 
that  type.  Over  a  thousand  different 
forms  built  about  the  same  six-pointed 


star  have  been  counted  and  recorded,  and 
the  variety  is  probably  uncountable.  But 
the  beauty  of  collections  of  frost  flowers 
such  as  pictured  here  is  simply  indescrib- 
able. It  is  not  form  only  that  gives  the 
name  of  flowers  aptness  in  this  applica- 
tion, for  color  is  not  wanting  to  them. 
In  the  rays  of  the  sun  they  are  magnifi- 
cent, their  beauty  surpassing  any  other 
demonstration  of  the  ice-king.  The  ice- 
storms  familiar  at  low  altitudes,  when 
rain  is  frozen  upon  all  exposed  objects, 
is  the  only  thing  that  approaches  it,  and 
no  ice-storm  ever  wrought  with  the  deli- 
cacy which  forms  the  frost  flowers.  Ex- 
quisite and  delicate  beyond  comparison, 
they  are  worth  traveling  far  to  see,  and 
photographs  of  them  are  well  worthy  of 
preservation.  The  camera  furnishes,  too, 
the  only  means  of  studying  the  forma- 
tions. 

Perhaps  the  actual  formation  of  such 
delicate  structures  as  these  may  some 
day  be  shown  in  moving  pictures.- 
When  such  skill  as  that  of  photograph- 
ing plants  in  the  process  of  growing 
has  already  been  attained,  no  photo- 
graphic feat  seems  impossible. 


Twigs  Clothed  with  Hoar  Frost. 
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Manufacturers  are 
constantly  writing  me  for  new  ideas 


PROTECTED  BY  OWEN  PATENTS 

W^  Y^  1^  T^  i  Send  for  the  three  finest  patent  books  published  and  read  their  letters— see 
P  Ix  r  r  ■  what  they  want!  "SUCCESSFUL  PATENTS"  — tells  how  to  proceed; 
*  *^*^*^  •  "STEPPING  STONES"— contains  list  of  over  200  inventions  wanted,  the 
truth  about  prizes,  etc.;  "PATENT  PROMOTION"— tells  how  to  promote  and  sell  your  rights, 
chief  causes  of  failure,  etc.     A  simple  request  will  bring  you  all  three  books  absolutely  free. 

/  help  my  clienta  sell  their  patent*  or  diapote  of  their  application*. 
Advice  Free.  No  obligation  incurred  by  writing  me.  Manufacturing 
facilities.      J  get  you   strong  protection  or  receive  no  compensation. 


VERY  HIGHEST  REFERENCES 


Columbia  National  Bank. 

Washington.  D.  C. 
The  National  LoktileCo.. 

WashinKton.  D.  C. 
The  Carnahan  Press, 

WashinRton.  D.  C. 
National  Rack  Co., 

61  Hanover  St.,  Boston,  Mass. 

The  Fanchor  Drug  Co.. 
Bridgeport,  111. 


The  .^ntholine  Mfg.  Co.. 

Hutchinson,  Kans. 
Dickinson  Electric  &  Mfg.  Co.. 

Oscola.  Mich. 
C.  J.  Loftus  Co., 

13  Spring  Collon,  Youngstown. 
The  Universal  Screen  &  Blind  Co, 

Richmond.  Va. 
Lightning  Gun  &  Cycle  Works. 

Oklahoma  City,  Okla. 


O. 


SPECIAL! 

Send  me  a  sketch  or  model  of  your  in- 
vention and  1  will  make  a  search  of  the 
U.  S.  Patent  Office  Records  FREE  OF 
CHARGE  and  report  to  you  concern- 
ing patentability,    practicability,   etc. 


And  an  immense  number  of  others  whose  letters  arc  printed  in  my  booklets. 

RICHARD  B.  OWEN,  19  OWEN  BUILDING,  WASHINGTON,  D.  C. 

Inventors  submitting  their  invention  to  me  are  protected  in  a  tangible  manner  until  their  applications  are  filed. 


Wanted — New  Ideas. 


Write  for  Li*t  of  Inventions  Wanted  by  Manu- 
facturer* and  Promoters  and  Prizes  Offered  for 
—^^^^^^^^^^,^,,^^_^__^__^^_^^^^^^^_^^^^^^^^^^^^^^^^^^^       Inventions   Amounting   to    $1,000,000;    also 
'''^^^^^^^^"^^^•^"•'•"^^^^^^^^^^^^^^^^^^^^^^^^  of   Patent   Buyers.      All  these  with 

OUR  FOUR  BOOKS   MAILED  FREE  UPON  REQUEST.     The  be«t  ever  isiued  for  free  distribution 
SEND  MODEL  OR  SKETCH  FOR  FREE  SEARCH.     PATENTS  ADVERTISED  FREE 


PATENTS 

(OPPOSITE  PATENT  OFFICE) 


SECURED    OR 
FEE  RETURNED 


Victor  J.  Evans  &  Co. 

769  NINTH  STREET  WASHINGTON,  D.  C. 


PATENTS 


C.  L.  Parker 

Formerly  Member  Examining 
Corps,  U.  S.  Patent  Office 

PATENT  LAWYER 
44  McGiLL  Bloc.  (^ 
Washington,  D.  C. 


Patents,  Trade  Marks,  Copyrights,  Patent  litigation 

Hiindbook  for  Inventors.  "Proteotlng:.  Kxploitlng 
and  8elUus  luventlons"  sent  free  upon  request. 


P>^« 


TRADE  MARKS. COPYWGHTs 


Difficult  and  Rejected  Cases  Solicited 

30  years  active  practice.    Experienced,  personal, 
conscientious  service.    Book  explaining  terms  free 

e:.  g.  sigge:rs 


Box  12.  N.  U.  Buildinn 


Washington.  D.  C. 


T  YOUR  IDEAS 

,000  offerer!  for  certain 

..iventions.  B(X)k  "How  to  Obtain 

[a  Patent"  and  "What  to  Invent" 

ksentfree.    Send  rough  sketch  for  free 
'report  as  to  patentability.     Patents  ad- 

Terti sod  for  ea  le  at  our  expense  In  Man- 

ufartiirpFH'  .Toiirnals. 

CHANDLEE&CHANDLEE,  Patent  Atty's 
'Est.  16  Years     1063  F.  St.  Washington,  D.  C 


PATENTS 

THAT  PROTECT  AND  PAY 

Books,  Advice  and  Searches  FREE 

Send  sketch  or  model  for  search.      Highest  References. 
Best  Kesults.    Promptness  Assured. 

>VATSON  E.  COLEMAN,  Patent  Lawyer 


624  F.  Street,  N.  VV. 


Wusliinston,  D.  C. 


A  SUGGESTION 


(I  When  you  are  particularly  impressed  by 
any  article  in  TECHNICAL  WORLD 
MAGAZINE,  mention  it  to  those  who  might  be  interested  in  it.  Q  We  shall  always  be 
glad  to  send  a  sample  copy  to  any  of  your  friends  if  you  will  send  us  the  name  and  ad- 
dress and  mention  the  title  of  the  article  you  wish  your  friend  to  see. 


BOUND  FOR  PANAMA 


Transporting  Huge  Lock  Caisson 
The  tiny  tug  boat  Hercules,  by  main 
force  of  her  huge  engines,  hauled  the 
first  of  the  great  emergency  locks  for 
the  Panama  Canal  from  San  Francisco 
to  the  Zone  through  some  of  the  worst 
storms  of  the  Pacific.  The  motion  of 
the  caisson  was  so  bad  that  every  mem- 
ber of  the  crew  deserted  at  the  first 
port  of  call  and  the  rest  of  the  journey 
had  to  be  made  without  a  man  aboard 
the  big  shipHke  mass  of  structural 
steel. 

The  caisson  is  equipped  with  electric 
motors  which  operate  powerful  pumps, 
and  will  be  used  if  an  accident  dam- 
ages any  one  of  the  locks  at  the  Canal 
or  when  inspections  of  valves  and  run- 
ways are  necessary.  Its  lines  are  like 
those  of  a  ship  but  it  has  a  construction 
which  will  transmit  the  hydrostatic 
pressure  to  the  walls  of  the  lock  when 
in  use.  It  will  then  be  a  dam  or  gate 
to  a  lock. 
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Hare's  what  a  big  whole- 
sale mercnant  writes: 

"To  the  man  who  is  in  a 
rut,  which  differs  from 
the  grave  only  in  dimen- 
sions, let  mo  say,  that  the 
Sheldon  training  will  prove 
itself  your  liftmg  power. 
Present-day  business  calls 
for  men  having  knowledge 
which  is  organized,  classi- 
fied— men  who  can  under- 
stand and  can  apply  those 
scientific  principles  for  all 
business. 


THAT'S  what  was 
on  every  tong,ue 
the  other  morning  when  a  man, 
three  years  with  the  firm,  was  found 
sitting  in  the  Sales-manager's  chair.  He 
did  it  by  learning  the  fundamental  laws  of  sales, 
applying  them  to  himself,  his  ^oods  and  his 
customers  and  so  producing  results  that  made 
him  stand  head  and  shoulders  above  the  others 
•-        «  "  <»~f^i   ""  to  the  boss  looking  for  a  man  for  that  $5000  job. 

TRAIN  YOURSELF  for  the  Job  and  the  Job  wiU  COME  TO  YOU.    No  use 

wasting  time  over  pull  and  office  politics.  Business  is  hunting  for  men  who  can 
make  good.  $3,000  to  $10,000  men  are  at  a  premium  while  $750  men  walk  the  streets. 

The  Sheldon  Book  Tells  You  How  tiX^\TS^Td 

success  in  any  line,  how  to  develop  the  personal  efficiency  that  will  command  the 
place  you  want.  It  has  proved  the  stepping  stone  to  success  for  over  70,000  men — why  not  for  YOU? 
Every  minute  counts  and  the  Book  is      ___ 

Free,  so  write  today— prepare  your-  TH-.^.  d..».U.»..~  Q^l.^^1  466  Gunther  Bldft. 
self  before  someone  ^ts  ahead  of  you  -    1x16   0X161(1011  OCHOOI  C  H  I  C  A  G  O 


SPEAK  A  FOREIGN  LANGUAGE 


The  European  war  has  created  a  great  demand  and  unlimited  op- 
portunities for  those  who  know  Spaiiitih,  French,  fiprmaii  or  Italian. 

Now  is  the  time  to  better  your  position  or  increase  your  business. 
You  can  learn  quickly  and  easily,  at  home,  during  spare 
moments  liy  the 

LANGUAGE-PHONE  METHOD 

And  Koseiitliiirs  Pructicnl  Llng-iiistry 

You  listen  to  the  living  voice  ol  a  native  prolessor  pro- 
nounce the  foreism  lansuage,  over  and  over,  until  you 
know  it.     Write  for  Booklet  and  particulars  of  free  trial. 

Tlip  I.aneriingre-Phone  Method 
974  Pu'imm  Biiililimr          S  Vie»t  45th  Street.  a»w  T«rk 

COPY   THIS   SKETCH 

and  let  me  see  what  you  can  do  with  It.  You  can 
earn  $20. 00  to  $125. 00  or  more  per  week,  as  illustrator 
or  cartoonist.  My  practical  system  of  personal 
individual  lessons  by  mail  wi  1  develope  your  talent. 
Fifteen  years  successful  work  for  newspapers  and 
maga  rines  qualifies  me  to  teach  you.  Send  me  your 
sketch  of  President  Wilson  with  6  cents  in  stamps 
and  I  wi!l  send  you  a  test  lesson  riate,  also  collec- 
tion oS  drawings  showing  possibilities  lor  YOU, 

The  Landon  School  ^'Slrt'^SSVn^^ 

1465  Schofleld  Buildlnir,  Cleveland,  O. 


Learn  to  Draw 

llluatrators— Cartoonists— Designers 

arei  n  demand.  Many  of  our  pupils  obtain  pay- 
\ng  positions  before  completing  the  course. 
Personal  instruction  by  artist  of  25  years' 
experience.  Correspondence  and  local  school. 
Send  sample  of  work  for  free  criticism,  and 
6c  in  stamps  for  illustrated  book. 
Artist's  outfit  FREE  to  enrolled  students. 
^  WASHINGTON  SCHOOL  OF  ART 
942  F  St..  N.  W..        Wastiington.  P.  C. 


STRUCTURAL  DRAFTSMEN 

I  are  paid  good  salaries.      By  our  correspondence  system  you  CANNOT  I 
FAIL.     Write  for  circular  and  terms.  I 

CANTON  TECHNICAL  SCHOOL.,  CANTON,  OHIO  I 


DRAWII^C 

ILeam  by  mail.    Cartooninir*  Newspaper.  Uasrazine  and  Com- 
mercial niostratinff.   Water  Color   and   Oil    Paintinflr.     FVee 
Scfaolarship  Award.    Writ©  for  illustrated  A»^  Annual. 
FINE  ARTS  INSTITUTE,  Studio  612   Omaha,  N»b. 


IT  PAYSTOBB  AN  ARTIST 


'We  can  teach    you  our  ensv  method  of 
drawingin  YOUKOWN  HOMEand train  | 

you  to  be  successful. 
_    Commercial    Artists    Earn    from 
$25  to  8100  per  Week 


We  GUARANTEE 
You  a  Position  or 
Refund  Your  Money. 

We   furnish   a  complete  OUTFIT   OPi 

DRAWING  MATERIALS  FREE    to    each  f 

student.  [ 

Our  Art  Year  Book  and  other  lit- 1 

erature  is  FREE.     Write  us  today, 

SCMQDlll'APPUlDARf 

BATTLE  CREEK.  MICH^ 


UW 


STUDY  AT  HOME 
BECOME  AN  LL.B. 

Only  recognized  resident  law  school  in  U.  S.,  Conferring  Degree  of 
Bachelor  of  Laws— LL.  B.— by  correspondence.  Only  law  school  in  V.  &. 
eonducting  standard  resident  school  and  giving  same  instrnction,  by 
mail.  Over  450  class-room  lectures.  Faculty  of  over  30  prominent  law« 
yers.  Guarantees  to  prepare  graduates  to  pass  bar  examination.  Only  law 
school  giving  Complete  Course  in  Oratory  and  Pnblic  Speaking.  School 
highly  endorsed  and  recommended  by  Gov.  Officials,  Business  Men.  Noted 
Lawyers  and  Students.  Send  today  for  Large  Handsomely  Illastratad 
Prospectus..  Special  courses  tor  Business  Men  and  Bankera 

HAMILTON  COLLEGE  OF  LAW.  401  AdvertlsinK  Blde.ChleaKO.IIb 


DO  YOU  LIKE  TO  DRAW? 

That's  all  we  want  to  know. 

Now,  we  will  not  grive  you  any  grand  prize  —  or 
a  lot  of  free  stuff  if  you  answer  this  ad.  Nor  do 
we  claim  to  make  you  rich  in  a  week.  But  i{ 
you  are  anxious  to  develop  your  talent  with  a 
successful  cartoonist,  so  you  caa  make  money, 
send  a  copy  of  this  picture,  with  6  eents  in  stamps 
for  portfolio  of  cartoons  and  sample  lesson  plate 
and  let  us  explain. 

Tlie  W.  L.  EVANS  SCHOOL  OF  CARTOONING 
843  Leader  Bids.,  CIcTcIand,  Ohio 
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THAT  MIDDAY  SANDWICH 


IF  your  noon  lunch  is  put  up  at  home 
and  has  its  piece  de  resistance  in  the 
form  of  a  sandwich,  you  have  an 
economical  meal.  A  real  sandwich, 
it  must  be  remembered,  is  no  unbut- 
tered  bun  with  a  sliver  of  ham ;  it  is  two 
slices  of  bread  with  a  decently  liberal 
quantity  of  butter  and  a  slice  of  meat. 
Just  to  see  what  you  have  been  eating 
the  experts  have  figured  out  the  value 
of  s  u  c  h  a 
structure 
in  heat  units  or 
calories  with 
the  proportions 
of  fat,  protein, 
and  sugar  or 
starch.  The  re- 
sults are  rather 
against  the 
sandwich 
unless  you  have 
it  made  at 
home. 

Of  course  a 
sandwich 
made  at  home 
tastes  better 
than  the  one 
put  up  at  the 
ordinary  quick 
lunch,  such  as 
the  average 
man  finds  it 
necessary 
to  patronize  at 
noon  on  work- 
ing days,  and 
for  this  reason 
if  for  none  other  it  is  better  to  have  the 
lunch  prepared  at  home.  The  best  phy- 
sicians have  maintained  that  unless  food 
tastes  good  its  value  is  greatly  curtailed. 
But  German  scientists  have  found  that 
twenty-five  cents  will  purchase  very 
much  more  material  for  the  stomach  to 
work  upon,  in  the  form  of  a  meal,  at  the 
cheaper  restaurants  than  it  will  in  the 
form  of  sandwiches.    This  is  practically 
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"A  Real  Sandwich  Is  No  Unbuttered  Bun  with  a  Sliver 
OF  Ham" 


the  only  basis  on  which  the  sandwich 
can  be  judged,  because  no  two  sand- 
wiches were  ever  exactly  alike,  at  least 
in  food  value. 

In  a  public  eating  house  or  in  a  good 
boarding  house  the  investigators  found 
that  in  the  form  of  a  meal  they  could  get 
food  containing  three  and'  a  half  times 
as  many  calories  as  they  could  for  the 
same  price  in  sandwiches.    But  the  sand- 

w  i  c  h  has  a 
story  to  tell, 
too,  and  is 
not  so  easily 
dismissed.  I  n 
the  first  place 
it  is  a  handy 
thing  to  carry 
and  a  handy 
thing  to  eat.  It 
is  usually  ready 
when  you  have 
but  a  few  min- 
utes to  devote 
to  a  lunch,  for 
most  restaur- 
ants have  sand- 
wiches already 
prepared  for 
consumption. 
If  you  are  fond 
of  sweets  or  of 
even  mildly 
alcoholic  drinks 
the  thick  slice 
of  nitrogenous 
bread  will  go 
far  in  compen- 
sating for  an 
unbalanced  diet;  but  if  you  are  hand- 
ling your  diet  correctly  and  have 
time  to  sit  down  to  a  meal  in  a  res- 
taurant, the  sandwich  is  plainly  uneco- 
nomical. You  will  do  much  better  to 
order  a  little  table  d'hote  meal.  If  you 
cannot  aflford  to  do  this  there  is  one  eco- 
nomical way  to  lunch,  bring  a  package  of 
sandwiches  and  a  bottle  of  milk  with  you 
from  home  in  the  morning. 
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